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PREFACE 


A remarkable feature of the expansion of the industrial na- 
tions during the last thirty years has*been their growing depen- 
dence on the outside world both for raw materials and for 
enlarged markets to absorb the increasing surplus of the home 
industries. Whife foreign trading is as old as the centuries the 
new feature which gives character to this age is the appearance 
in ever-growing proportions of economic interdependence. 

The reasons are easy to understand. In the first place, the 
remarkable expansion of manufacturing industries in the four or 
five leading nations has created a growing surplus of manufac- 
tured products. Foreign markets are necessary to consume these 
products. On the other hand, the specialized demands for raw 
materials arising partly from diversified industries and partly 
from the more exact technical needs of manufacture make neces- 
sary the quest for materials in practically every region of the 
world. Economic penetration has become an essential condition 
not only for the further expansion of home industries, but for 
the development of the more backward regions to the point where 
they may yield their substances in abundance. 

More and more the economic organization is losing its national 
character and is becoming international or world-wide. Hence, 
to understand completely the business enterprises of any one 
country, and this is notably true of the United States, it is nec- 
essary to survey some of the industrial changes which are taking 
place elsewhere. No nation can live unto itself. The newer, and 
more backward, parts of the world need the capital and the tech- 
nical and business skill of those nations which have pushed for- 
ward most rapidly; and, on the other hand, the richer nations 
must have an outlet for their capital and enterprise. They must 
obtain many products which the less developed regions supply, 
and they need markets for the growing surplus of home manu- 
factures. The richer nations must supply the shipping, the ex- 
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perience, the initiative, the banking facilities, and the business 
organization for the more general economic development of the 
world. Economically speaking, the regions of the earth are bound 
more closely than ever, and if we may judge by the trend of 
present development, many features of a real world economic 
organization are in the process of formation. 

It follows from this statement that a study of any of the great 
aspects of our economic life leads inevitably into foreign fields. 
From all our great industries the lines of economic interest 
stretch in all directions to the producing and consuming regions 
far beyond our borders. This is true also with financial arrange- 
ments, whether for commercial or for investment purposes, be- 
cause dependence on the external world makes necessary the 
investment of capital abroad. The world is now the realm for 
commercial and industrial exploitation. Not only are merchants 
and manufacturers penetrating into foreign parts, but we are 
exporting large amounts of capital and we are sending abroad 
technical experts of every description to aid merchants and 
manufacturers in their quest for business opportunities. 

In organizing the material for this volume I have tried to 
keep in mind the needs not only of instructors in courses in 
world resources and industries, but of those who give work in 
foreign trade, including foreign investment in its various as- 
pects. This volume contains much material of interest to teachers 
of world geography. While the emphasis is on economic matters, 
such as the effect of relative costs of production—the influence of 
the human factors of production, the effect of transplanted en- 
terprise, among others—the discussion of necessity deals with 
location and extent of resources, the routes of materials to mar- 
ket, the conditions of development, and many other factors with 
which the geographer is familiar. I have stressed the economic 
effect of financial power, of ownership of ocean shipping, of or- 
ganized systems of trade, and of exported enterprise as factors 
in the modern growth of world trade and industry. I have tried, 
also, to keep in mind the needs of teachers of economic history, 
and much of the material in this volume will be useful in history 
courses. 

Part I contains a discussion of the factors in the development 
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of the resources and industries of the world. I have devoted chap- 
ters to the present status of international commerce, the effect 
of human resources on the growth of trade and industries, tne 
influence of human institutions, the effect of foreign investments 
on the development of resources, and the importance of a world 
economic organization. ; 

Part II contains chapters which present the resources of the 
various parts of the world. Under this caption are included the 
products of forests, fields, mines, and waters. Since the minor 
metals are playing an important part in the success of modern 
industry, considerable attention is given to the supplies of such 
materials and to the conditions involved in exploitation. 

Part III contains chapters on the industrial growth of various 
countries. Emphasis is laid on the economic conditions in the 
leading nations, but considerable attention is given to the more 
backward regions which are just beginning to be touched by the 
spirit of modern enterprise. I have presented the needs of such 
regions and have suggested the conditions requisite for their 
economic growth. 

The present industrial age is one of the serious problems. Are 
the stronger nations the trustees of those who have not yet at- 
tained to the industrial stage? Since some of the weaker nations 
contain great stores of wealth which are shortly to be needed by 
the stronger countries, what should be the attitude of the 
stronger toward the weaker, and vice versa, of the weaker toward 
the stronger, with respect to access to essential raw materials? 
Some products do not exist in unlimited quantities. The mere 
expression “rarer” elements indicates that even now the supply 
is not large enough for present industry. What is the future of 
the industries which depend on such materials? What is the 
outcome of growing international economie competition? And, 
most important of all, is the present industrial age merely a 
passing phenomenon? These are questions not only for merchants 
and capitalists, but for ordinary citizens who are interested in 
national and world affairs. Hence the author hopes that not only 
the college student but the general reader may find some interest 
and profit in the following pages. 
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FACTORS IN THE DEVELOPMENT 
OF THE WORLD’S RESOURCES 
AND INDUSTRIES 


ECONOMIC 
RESOURCES AND INDUSTRIES 
OF THE WORLD 


CHAPTER I 
WORLD COMMERCE AND INDUSTRY TODAY 


Great differences exist among the various nations of the world 
in resources, in the character of the people, in wealth, and in 
the stages of industrial development. These differences largely 
account for the nature of the enterprise within their borders, 
and for the character of their foreign trade. 


UNEQUAL DISTRIBUTION OF RESOURCES 


Nature has distributed her resources very unequally over the 
world. In some regions the soil is exceedingly rich, in others it is 
so poor that the land must be carefully worked, or fertilized, 
before it will yield an adequate crop. Some very fertile regions 
are arid and can be adapted to the uses of agriculture only by 
irrigation. Other regions contain an excess of water, such as 
marsh and swamp land, and must be reclaimed by drainage. 
Vast stretches of the earth’s surface are desert. 

Another inequality in the distribution of resources is due to 
the presence of the climatic zones. The tropics are usually prolific 
of vegetable wealth. Many plants which thrive in such regions 
cannot survive in colder climates. Great quantities of raw mate- 
rials which are consumed by manufacturing industries in the 
temperate zones are obtained from the tropics. The list includes 
a number of valuable timbers, rubber, gums, fruits of many kinds, 
some vegetable oils, certain food products and some medicinal 
plants, and fibers of many descriptions. The temperate climates, 
on the other hand, contain plant life which is peculiar to such 


regions. Further, some plants, like cacao, cannot exist in regions 
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of winds; some, like the young coffee trees, require a good deal 
of heat and moisture, yet they cannot stand the blazing rays 
of the sun. The vegetable products thrive under a great variety 
of conditions—each kind makes peculiar demands upon soil and 
climate. Plant life is often most exacting in its demands upon 
nature, and the conditions must be met if‘ the particular plant 
is to succeed. These natural differences are also a cause for the 
peculiar industries of some regions, and for the trade of such 
regions with the outside world. 

The inequalities in the distribution of mineral products are 
even greater than is the case with plant life. Only two places 
in the world produce important quantities of platinum. Most of 
the world’s supply of emeralds comes from only two places. No 
more than four regions are important producers of diamonds. 
The precious metals are a little more widely distributed, but, 
at that, over half the world’s supply comes from a small region 
in South Africa, and another 30 per cent of the total is produced 
in a few regions in North America. The world’s supply of tin 
comes chiefly from Bolivia, and from a few areas in the Far 
East. Iron ore is widely distributed, but there are great differ- 
ences in the quantity and quality of the deposits. A few regions 
in the world, such as the so-called Lake Superior district in 
the United States, and small areas in western Germany, northern 
France, and in England yield by far the greater part of the 
world’s output. Lead, zinc, and copper are also widely distributed, 
but the great deposits exist only in a few places. 

These inequalities in distribution also apply to animal life. 
The finer furs, for example, come from the cold climates. More- 
over, animal life is often dependent on certain kinds of feed- 
stuffs; thus animal industry can thrive only where the appropriate 
grains and grasses can be produced most successfully. 

Population and industries have sometimes developed at places 
which are remote from adequate supplies of raw materials. Some 
of the great manufacturing nations produce none of certain raw 
materials upon which their manufacturing industries are founded. 
These raw products must be imported. The western countries of 
Kurope, for example, produce no cotton; yet the production of 
cotton textiles is an important industry in at least four of these 
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countries. Many regions of the world are dependent on the 
manufacturing enterprise of Europe for the supply of cotton 
fabrics. Here, then, is a basis for trade, namely, the production 
of raw cotton in certain regions, and the consumption by others 
of cotton textiles. 

Textile fibers, foodstuffs,’ and crude metals are among the 
greatest raw materials which enter international trade. But such 
commerce includes a vast number of commodities of lesser im- 
portance flowing into the great manufacturing areas for fabrica- 
tion into innunferable articles. International trade also includes 
a long list of manufactured goods originating largely in the 
western countries of Europe, in the United States, and to some 
extent in Japan and India, destined for all parts of the world. 
England, France, Germany, Belgium, Holland, and Japan are 
large importers of raw materials, and great exporters of finished 
manufactures. The United States is one of the greatest exporters 
of manufactures, and it is becoming a great importer of raw 
products. In the case of France in 1923, 61.5 per cent of the 
imports were composed of raw and partly finished products; such 
imports into Belgium in 1926 amounted to 52.2 per cent of the 
total; into Holland, 36.6 per cent; into Germany, 47.8 per cent. 
On the other hand, manufactured articles sent out of Germany 
in 1926 amounted to 68.5 per cent of the total; from France 
in 1923, 67 per cent; from Belgium in 1926, 55 per cent; and 
from England 61 per cent. Crude materials and foodstuffs con- 
stituted 52 per cent of the total import commerce of the United 
States in 1926; and finished and semifinished manufactures 
amounted to 55 per cent of the total exports. 


TRADE IN MANUFACTURES AND RAW MATERIALS 


There is some relation between the resources of a region and 
its manufactures. But it is not always true that a nation cannot 
possess a manufacturing industry unless it produces within its 
own borders the raw materials. Moreover, many regions which 
produce raw products do not possess an important manufactur- 
ing industry using such materials. The newer parts of the world 
frequently confine their attention largely to production from 
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mines, forests, and fields. These commodities are exchanged with 
the manufacturing nations for finished products and for various 
economic services. 

Financial strength, and commercial and manufacturing or- 
ganizations are important forces attracting commerce, and great 
magnets in drawing raw materials from all parts of the world. 
In all cases, the richer nations are: large importers of crude 
products. This means that their industries are not necessarily 
based on the substances which they produce within their own 
borders. It would not be difficult to find many illustrations of 
this statement. Consider the case of cotton textiles in England. 
All the raw material is imported. A similar statement applies 
to the English industries which use jute, silk, and the products 
from which vegetable oils are manufactured, and it is largely 
true of the woolen industries, because England does not produce 
enough wool to supply her extensive manufacture. Some of 
the great nations of Europe manufacture products from copper, 
lead, and zinc, yet, in many cases, these materials are imported. 
Thus, it is not true that national industries depend on national 
supplies of raw materials. Nor is it true that a nation which 
produces raw products will always possess the manufacture into 
which the crude stuffs enter. 

Of course, in the case of those countries whose chief enter- 
prise is production from field and mine the presence of the 
resources is an essential condition to the rise of the industry. 
In Argentine, rich farming land is indispensable to the success 
of grain production and stock raising; and vast mineral deposits 
on the west coast of South America are the basis for the mineral- 
producing industries. 

Financial strength and commercial organization will attract 
raw materials from all parts of the world. If the manufacturers 
and merchants of a country possess the purchasing power, and 
if they have the commercial and manufacturing organization, 
they can import the raw products needed for their industries. 
England affords an ample illustration of this statement. The 
varied industries of this country depend to a large extent on 
raw materials gathered up in all parts of the world. 
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WORLD COMMERCIAL EQUIPMENT: TRANSPORTATION 


World commerce, whether within or outside national bound- 
aries, depends absolutely on means of transportation. In prac- 
tically every nation, the waterways, at one time or another, 
have been an important méans of developing commerce. Great 
rivers, like the Mississippi and its ‘ttibutaries, the Amazon and 
the Platte and their tributaries, the Rhine, Danube, Volga, 
Hoang Ho, the Murray, and the Nile, among others, have been 
important mefins of commercial intercourse. Particularly in 
the United States and Europe great sums have been expended 
upon the development and maintenance of these waterways, 
and in some cases they have been supplemented by extensive 
systems of canals. 

The artificial channels between continents are a part of the 
world’s commercial equipment. Considering the thousands of 
vessels that pass through these waterways each year these shorter 
routes not only save many thousand miles of sailing, but they 
greatly economize the capital invested in ocean shipping, and 
reduce the expenses of operation. 

The Panama Canal may be taken as an illustration. This great 
work was begun in 1904 and opened for commercial traffic in 
1914. The total cost was approximately $400,000,000. One great 
significance of this canal is the shortening of the sailing distance 
between the Atlantic and gulf ports of the United States and 
the Pacific coast ports. The canal also lessens the distance be- 
tween the west coast ports of South America and the cities on 
the east coast of North America. A similar saving of time and 
distance is involved in commerce between European ports and 
the west coast ports of South America. The old route from 
New York to the ports of Chile was through the Straits of 
Magellan. By use of the Panama Canal the route from New 
York to Valparaiso is shortened by 3,747 miles, and to Iquique, 
on the north coast of Chile, by 5,139 miles. Between the east 
coast ports of the United States and the cities on the west coast 
the saving is much greater. From Liverpool to Iquique, the 
Panama Canal route saves 2,932 miles, and the saving from 
Hamburg to Iquique is 2,794 miles. 
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Commenting on these economies Professor Emory R. John- 
son says: 


The reduction in the time required to make an ocean voyage becomes 
of greater importance with the development of transportation facilities 
and services. Freight and passenger vessels become larger and more 
expensive, and thus require greater investments of capital; operating 
expenses for salaries, wages, and coal ingrease with rising wages and 
prices; and overhead expenses for office rents and for the personnel 
needed for securing and developing traffic grow larger. All this empha- 
sizes the necessity of securing as many units of transportation service 
as practicable from each vessel operated. The shorter the length and 
time of each trip, the greater the number of trips that can be taken; 
and, as the rates charged by way of the longer route can seldom be 
made higher than by a shorter route, the shorter route is quite certain 
to be more profitable unless some special charges like canal tolls or 
transfer services should be so large as to offset the lower expenses and 
the higher efficiency of service by the shorter route. 


A similar statement applies to the Suez Canal. The distance 
between London and Bombay by the old route round the Cape 
is about 11,220 miles; by the new route made available by 
the canal the distance is only 6,332 miles. Work on the Suez 
Canal was begun in 1859 and this waterway was open for traffic 
in 1869. 

While the Kiel and Sault Ste. Marie canals do not cut pas- 
sages through continents they rank with the Panama and Suez 
canals in importance as commercial facilities. The Kiel Canal, 
which is about 61 miles long, saves about 237 miles of trouble- 
some navigation. This amounts to about three days for sailing 
vessels, and from twenty to twenty-five hours for ordinary 
steamers. 

The canal at Sault Ste. Marie is an important feature in the 
commerce of the Great Lakes. From the point of view of tonnage 
which passes through the works it is the greatest canal in the 
world. For example, the freight carried through this waterway 
in 1926 amounted to 85,600,000 short tons; the freight through 
the Panama Canal the same year amounted to 31,600,000 gross 
tons, and through the Suez in 1923 to 22,700,000 tons. 

In 1926 the total shipping owned by the principal maritime 
nations of the world amounted to 64,700,000 tons. The European 
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countries are the greatest carriers of world commerce. Britain 
particularly possesses a large merchant marine. In 1926 this 
amounted to about 30 per cent of the total. This shipping not 
only yields a large revenue to the owners at home, but it is one 
of the great elements in the industrial strength of Great Britain. 
Some of the smaller countries possess a large tonnage. This was 
the case with the Netherlands which .reported 2,552,600 tons, 
with Norway which possessed 2,806,000 tons, and with Sweden 
with 1,294,000 tons. It is apparent from these figures that the 
enterprise which ,carries the largest part of world commerce is 
located in the countries in western Europe. 

Today the United States carries a considerable proportion of 
its own commerce. In 1926, for example, 34.6 per cent of our 
exparts were carried in American vessels, and 30.7 per cent of 
the imports. This is a marked change compared with 1914 when 
only 11.4 per cent of the imports and 8.3 per cent of the exports 
were carried in American ships. 

Railway mileage is very unequally distributed over the world. 
Some of the most populous countries are very inadequately 
served. The total for the world in 1926 was about 700,000 miles; 
of this about 261,800 miles were in the United States, and 242,700 
miles were in Europe. Remarkable illustrations of lack of rail- 
way facilities are found in the cases of India and China. The 
latter country in 1924 contained only 8,212 miles in a territory 
aggregating about 4,300,000 square miles, with a population of 
more than 442,000,000. The mileage of railways in India the 
same year was 38,580. The area of this country is about 1,805,300 
square miles and the population about 318,000,000. In South 
America the railway net is densest in the regions about Buenos 
Aires, Santos, and Rio de Janeiro. This region contains nearly 
80 per cent of the total railway mileage of South America, which 
in 1926 amounted to about 55,500 miles. In Africa the region 
of most extensive railway building has been in the Union of 
South Africa, which in 1926 contained 12,400 miles. There 
were only 1,970 miles in Egypt. The lack of railway transpor- 
tation is one of the most serious handicaps in the development 
of these regions. Unfortunately this condition exists in some of 
the most populous regions of the world. 
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WORLD COMMERCIAL ORGANIZATION 


Commercial organization includes not only means of com- 
munication, such as railroads and ocean shipping, but financial 
and mercantile organization as well. Practically all the world’s 
commerce must be financed. Merchants everywhere buy on 
credit. Sometimes the terms must he long. This is particularly 
the case with countries whose industries are seasonal. The income 
is produced when the crop is harvested. Meanwhile, consumers 
buy from the stores the year round. Since merchants cannot pay 
until their customers market their products, credit must be ex- 
tended until this income is obtained. Thus, much of the world’s 
international commerce must be handled on long terms of credit. 
Not infrequently the term of credit runs from 90 to 180 days, 
and in many instances through a system of open accounts or 
post dating, for even a longer period. 

The conduct of trade on this basis requires an extensive bank- 
ing organization. Thus, scattered throughout the world are 
branches and agencies of home banks which handle drafts for 
home merchants, gather credit information, serve as depositories 
for funds, and supply the means for buying and selling. Such 
aids are indispensable for the development of international com- 
merce. The trading nations have built up an intricate system of 
credit institutions which perform this work more or less 
effectively. 

Not only does international trade require commercial capital 
—to aid merchants and manufacturers in buying and selling— 
but investment capital as well. The international bankers of 
the lending countries have developed an extensive organization 
for assembling funds from those who save and for lending such 
funds for long periods to governments, and to capitalists for 
investment in railroad building, harbor improvement, and for 
the exploitation of mines and plantations. Investments of this 
kind are one means by which the countries which are great 
producers and savers of wealth lend financial aid to the poorer 
countries. 

Not infrequently the great corporations of the industrial na- 
tions supply capital for investment abroad. This often takes the 
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form of the building of plants and factories, the construction and 
equipment of warehouses abroad, the development of mining 
property, and the maintenance of distributing agencies, to name 
only a few of the foreign activities of such companies. 

All such investments are worked out finally through the 
intricate machinery of foreign finance. Such investment would be 
difficult, if not impossible, without adequate banking service. 
Thus the world financial organization now makes provision for 
relatively short-time credit’ to aid merchants and manufacturers 
in buying and selling, and for long-period investments involving 
the transfer of capital to all parts of the world. 

International commerce is now served by other important 
agencies. The purpose of some of these is to reduce the risks 
of trade, and to provide business information about conditions 
over the world. This latter task is often undertaken by the more 
enterprising nations because governments have more widespread 
contact than is possible with business houses, and therefore such 
governments have access to sources of information which is 
denied to the ordinary business enterprise. Moreover, much of 
this information is of a general nature; it is very helpful for 
the development of trade in general, but it is not definite enough 
for use by any particular enterprise, unless supplemented by 
other kinds of knowledge. 

One of the important functions of the Bureau of Foreign and 
Domestic Commerce, connected with our own Department. of 
Commerce, is to assemble foreign trade information. England, 
France, Germany, and Belgium, to name only the more impor- 
tant countries, maintain trade information service like that of 
the United States. 

Every cargo that goes to sea carries a risk. During the last 
two centuries there has developed an adequate system of insur- 
ance to cover cargoes and vessels on the high seas; and there is 
now in existence a system of law applying to such risks. By 
reducing risks, by salvaging losses, and by giving confidence 
to maritime ventures these marine insurance organizations render 
a great service to overseas shipping. But modern commerce re- 
quires other facilities. Ocean cables, wireless communication, 
convenient coaling and oiling stations are an indispensable aid 
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for the progress of foreign trade. In recent years, foreign cham- 
bers of commerce have begun to render an important service. 
Such organizations often establish contact between merchants 
in home and foreign countries, collect trade information, and 
not infrequently help to settle commercial disputes. The world 
commercial organization is therefore made up of a number of 
branches of service which work together more or less effectively 
to promote the aims of international business enterprise. 


CENTERS OF WORLD FINANCIAL AND INDUSTRIAL ENTERPRISE 


The enterprise which now promotes the development of world 
resources and the expansion of industries is localized in a re- 
markably small area. The source of most of this energy is in a 
few of the countries bordering on the north Atlantic Ocean. The 
funds, or credit, for this work are supplied chiefly by the United 
States, England, and France. Before the war Germany was an 
important factor in the supply of investment funds and com- 
mercial credit. Some of the smaller countries, like Belgium and 
the Netherlands, now contribute materially to this work. The 
capital supplied from these limited areas not only owns and 
operates the shipping, and directs the banking arrangements, 
but supplies the funds and the business enterprise which are 
now promoting economic development in many parts of the 
world. 

The world’s industrial activity, as represented by modern 
factory production, is as strongly localized as the financial enter- 
prise. The great centers of factory production are comprehended 
in a relatively small area in England, in western Europe, and 
in eastern and central United States. Portions of Japan, and 
regions about Calcutta and Bombay in India are areas of 
lesser importance. The remainder of the world looks to these 
few areas for products of iron and steel, for electrical machinery 
and supplies, for implements of all descriptions, for many kinds 
of textiles, and for chemicals, to say nothing of hundreds of 
manufactured specialities, and other articles peculiar to the 
genius of these countries. 

Great streams of factory products flow out of these areas to 
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the other parts of the world; the return stream is made up 
largely of many kinds of raw products. It naturally follows 
from this industrial condition that the regions named above are 
the great centers of world commerce. In 1926 the value of the 
imports and exports of the United States, England, France, and 
Germany comprised about 43 per cent of the total for the entire 
world. Expressed in other terms, about 15 per cent of the popu- 
lation of the world—which is located in the countries just named 
—is responsible for about 43 per cent of the world’s foreign 
trade. This is’ one indication of the character of the business 
enterprise of these areas compared with that of the rest of the 
globe. 

A remarkably small per cent of the world’s population produce 
goods by mechanical devices. Possibly not more than 15 per cent 
of the people of the earth come under the domain of the factory 
system. Except for small areas, that system has scarcely come 
into existence in the very populous continents of Asia and Africa, 
and it is used only to a small extent in South America. Even in 
portions of Europe many persons supply at least a part of 
their wants by hand labor aided only by simple mechanical 
devices. 

This means that the great majority of the people of the world 
work with most inefficient methods of production. Their creative 
power is low. Although their labor is hard, they obtain for their 
efforts only small quantities of goods. The per capita wealth is 
small and the standard of living is low, compared with that of the 
United States and Great Britain. These conditions suggest the 
enormous possibilities for the industrial*development of the future 
when the more backward people will be better supplied with as 
effective means of production as exist in the United States or 
in western Europe. 

The value of the factory output of the four leading manu- 
facturing nations is probably greater than the output by what- 
ever method of the other peoples of the world. In 1923 this out- 
put for the United States was valued at $60,555,900,000. A recent 
census (1924) of the United Kingdom indicates that, excluding 
industries with an output of less than $45,000,000, the manu- 
factured product amounts to about $11,000,000,000. 
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PRESENT VALUE OF WORLD TRADE 


In a later section we shall discuss at some length the present 
status of the world’s commerce. It is clear from what has been 
said above that a relatively small part of the world is the center 
of a large part of the foreign trade activity. But this statement 
does not tell the whole story because it says nothing about the 
volume of domestic trade; in the case of the four countries 
named above the domestic business is many times greater than 
the external commerce. The extent of industrialization in these 
regions, as compared with the rest of the world, is therefore much 
greater than it appears to be from a mere statement of the for- 
eign trade activity. In 1926 the total value of the international 
trade of the world was about $60,400,000,000. The accompanying 
table shows the distribution of this commerce. 


ForrigN TrapE or THE WorLp By GraNnp Drvisions, 1926 
(000,000 omitted) 


Division Imports Exports Total 

HUPOP ER aha. cutee eerste s see ete celeron $16,111 $12,840 $28,951 
INOTEneATM eT Ca = earn cierecta it aiteterere 5,487 6,012 11,499 
@aribbeaneya-merresctie tee ce ante 685 873 1,558 
Stemi INTVARED, sq ckacodadoaacladacdte 1,659 1,856 Sus lis 
PATTI C AN ee ate ave mete eeteed atl ciesieieerar ee 1,365 1.266 2,631 
Asia (excluding Russia)........... 4,873 5,465 10,338 
Oceania Aeetiscctrocnie nen ee cous 983 952 1,935 
HOTA Ueoterse aes cuss cmrotaie ne ore ut erates $31,163 $29,264 $60,427 


DISTRIBUTION OF THE WEALTH OF THE WORLD 


It follows from the facts presented above that the wealth of 
the world is very unequally distributed among the nations. This 
term is used in the sense of productive equipment, buildings, 
exploited land and resources, and personal effects. The extremes 
are found in the case of the United States on the one hand, 
with its high total and per capita wealth, and on the other, in 
portions of Africa and Asia with very low quantities in both 
these respects. 

Millions of people in vast areas of the world live in what we 
would call extreme poverty. They work with the crudest’ imple- 
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ments, and even with most laborious effort find it difficult to 
supply simple wants, much less create savings. There is no neces- 
sary relation between the size of the population of a country 
and the extent of its developed wealth. In fact, the wealthy 
countries are those which possess effective industries with highly 
developed mechanical aids. Such systems have made human 
labor much more productive than is the case in the poorer coun- 
tries. Years, sometimes centuries, have been required to attain to 
this high stage,of mechanical perfection. But the nations which 
have reached this stage are now reaping the benefits of high 
productivity, and in consequence they enjoy great opportunities 
for both consumption and saving. 

Acceleration in the production of wealth, and in saving, is in 
direct relation to the growing introduction of mechanical aids. 
With all the enterprise, it took the American people several hun- 
dred years to get ready for the brief period of rapid accumulation 
of wealth which began about 1880. In that year the total wealth 
of the United States was only $43,642,000,000; within forty years 
it has grown to $320,804,000,000 (1922). In the same period the 
capital invested in manufactures increased from about $2,790,- 
000,000 to $44,466,000,000. Since the latter figures show the 
value of productive equipment they convey some idea as to how 
well our people were prepared for the creation of wealth in 1920 
as compared with 1880. 

The significant feature is that so many years were required 
as preparation for the rapid expansion which occurred in only 
forty years. This suggests that the more backward peoples of 
the world, and this includes some of the densely populated areas 
of China and India, must experience a similar period of prepara- 
tion and waiting, unless they receive material aid from the richer 
countries. 

The richer countries are highly industrialized. This statement 
includes the United States, United Kingdom, France, Germany, 
the Netherlands, Belgium, and portions of Japan. Here and there 
throughout the world are other industrial centers of some im- 
portance, but the magnitude of their industries is small compared 
with that of the countries just named. From these richer countries 
capital in various forms flows into the poorer regions of the 
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earth. This capital usually takes the form of machinery, mate- 
rials, and supplies. 

Per capita wealth is greatest in the United States. It amounts 
to about $2,919; in the United Kingdom it is $2,662; in Germany, 
$916; in Japan, $890; and in China, $137. In many regions the 
per capita wealth is only a few dollars. This signifies that the 
people display not only low standards of living, but also a 
low degree of productive effort. An estimate of the national 
wealth of various countries is presented in the accompanying 
table. 


Estimate oF THE NATIONAL WEALTH OF VARIOUS CoUNTRIES 
(000,000 omitted) 


Estimated Estimated 

Country Wealth Country Wealth 
Osenneel SENOS. 65 ohbocdes $320,804 Union Soviet Republics} $52,000 
United Kingdom ....... 120,000 Ganandar sce cee eee 22,000 
(Gl anhot Wl Ges eee fea aero 60,000 Dtelies 5. \pa cies uleicteeene 22,000 
Germano Gostecte se ceen 58,000 Brazilian seen tet tee cree 16,000 
VANS AI (2 Rhu reirs Roemer 53,200 Argentines >.uceie-nie eer 15,000 
Eerancem eer niin ont mace 52,000 JA UISBRAING. seuss secretions omer 14,000 


EFFECT OF COLONIAL POWER 


The flow of capital and enterprise to the more backward regions 
is facilitated by the development of colonial empire. 

While it is true that capital moves rather freely from one 
country to another, yet the more stable governments receive the 
greater benefit. Among other things, colonial possession assures 
to the capitalists of the investing countries that stability of 
economic and political conditions which encourages investment. 
At this point we do not raise the question as to political rights, 
and the freedom of people to develop their institutions in their 
own way. Our sole purpose is to indicate that colonial possession 
is a great aid both in the economic development of the colonies, 
and in the industrial and commercial growth of the home country. 
The great colonizing powers today have entered upon vigorous 
programs of development for their possessions. This involves the 
building of roads and railways, the opening of mines, the develop- 
ment of plantations and of other resources, and in many cases 
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the founding of industries. This is one way in which the capital 
of the stronger nations is made available for use in those which 
are not thus favored. 

Colonies are often a great asset to the home country. In 1919, 
for example, the possessions contributed more than 33 per cent 
of the total external trade of Britain. In 1926 almost half the 
imports into India and Australia.came from the United Kingdom. 
This preéminence of the home country in the trade of the do- 
minions is duejn part to favored treatment, such as preferential 
duties on imports, but it is also largely due to the fact that the 
roots of the commercial and industrial organization are in the 
home country. The latter largely finances the trade, organizes 
the factors of the market, and carries the freight. Not infre- 
quently the large debts of the colonies arising from these services 
are paid in exports to the home country, and this, of course, means 
trade. 

Great Britain is the greatest colonizing power. Webster’s 
famous phrase about the British drumbeat welcoming the rising 
sun around the world is as true today as during the life of the 
orator. The British Empire includes some of the most promising 
parts of the world. The great commonwealths of Canada, South 
Africa, and Australia have received enormous aid from England 
in the form of capital and industrial direction. The same is true 
of India. The Empire of Britain covers approximately 14,000,000 
square miles, and includes over 400,000,000 people. 

While less extensive than those of Great Britain, the colonies 
of France are scattered over the world. These dominions include 
some 4,124,000 square miles with a population of over 54,000,000. 
Algeria, Tunis, and Morocco are important possessions in North 
Africa. French dominions also include Senegal, Mauritania, 
French Sudan, Guinea, the Ivory Coast, and Zinder Territory. 
Madagascar and the Comoro Islands are other possessions. 
French dominions also include portions of Indo-China, French 
Guiana on the north coast of South America, and numerous 
islands throughout the world. Some of the smaller nations claim 
dominions which are not only more extensive, but more populous 
than the home country. The dominions of the leading coun- 
tries are summarized in the following table: 
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Extent or CoLoniAL DoMINIoNs or Various COUNTRIES 


| Area of Dominions 


Country (square miles) Population 
GreateBritaim a osaccce eee een 14,000,000 * 400,000,000 
Han Cele. coca eens eet Cem te 4,124,500 54,555,000 
Hollamdattz racic aoe cee me ne 818,260 48,028,000 
RO RtU gail nea orders eyereetie scree 824,800 8,734,000 
Belen: fice mae miwron mere oer 8.4 cite 960,000 10,000,000 
WinitedeStates@eneen seer aeecer oon 741,000 10,000,000 
JADA perenne nemesis tie tie create aie: 116,500 22,000,000 
Ai NZ Prmten teeanecarentc cee ee Moar OCRO eae 584,000 1,620,000 
SAL creesecre ie ntere s rertere eiere anereecr areas 148,600 649,000 


INTERNATIONAL INTERDEPENDENCE 


The interdependence of the various parts of the world extends 
to much more than the consumption of each other’s products. 
The richer countries not only receive raw materials and supplies 
from other parts of the world, and export manufactures, but they 
provide enormous sums of capital, and they often contribute the 
engineering and industrial talent which is necessary for the de- 
velopment of resources and for the founding of industries. 
Through colonial dominion the stronger countries assure political 
stability which not only protects property but gives the peoples 
of the colonies a chance to develop. Of course, in spite of such 
fine phrases as “trusteeship of the less favored people” the home 
countries are not moved altogether by a spirit of philanthropy. 
Their guiding forces are often the quest for profits and the up- 
building of national political power. Moreover, the merchants 
and manufacturers at home hope that in time the colonies will 
become great consumers of their commodities and great producers 
of necessary raw materials. 

The pervasiveness of the international economic relation is not 
usually understood by the ordinary student. It may be presented 
by a simple illustration. If one could look with the eye of imagi- 
nation into the room in which the daily meals are served he 
could see the flags of many nations. The American flag would 
be there, of course, because many of the commodities in that 
room are of domestic production. The coffee on the table may 
have come from Brazil, or from Guatemala, or from Colgmbia. 
Thus, in imagination, the flags of those countries may be seen. 
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Or the drink may be tea. In that event, the flag which represents 
the product may be that of China, Japan, India, or Ceylon. The 
tablecloth and napkins may have been produced from linens 
which were fabricated in Ireland, Scotland, France, or Belgium. 
The wool in the rugs, or in the garments, may be partly domestic, 
but in all probability some of that cOmmodity has been imported 
from Argentine or from, Australia or South Africa. The silk in 
the clothing may have come from China, Japan, France, or 
Italy. The diafnonds in the jewelry may be the product of South 
Africa; the emeralds from Colombia in South America; the 
platinum from the Ural Mountains in Russia or from Colombia, 
and the gold from America, South Africa, or Australia, to name 
only a few of the possible sources. 

In one way or another the skill of hundreds of different classes 
of artisans was required to equip the room and to supply the 
family with food and clothing. For example, the sheep in Argen- 
tine or Australia were grown and protected against vermin and 
disease. This was the work of the farmer; but the previous labor 
of numerous trades equipped this man before he could render 
the service of growing sheep. Baling and shipping the wool in- 
volved other classes of labor. These processes required craftsmen 
in the production of gunny sacks and steel, to say nothing of 
the work of farmers in India who produced the jute, and that 
of the various artisans who built and operated ships and railway 
cars which transported the wool to market. Then the wool was 
washed, combed, spun, and woven. Thus, other craftsmen per- 
formed their tasks. Thence the finished fabrics moved through 
the channels of trade in which sales, advertising, and clerical 
force did their work. A similar routine describes the production 
and marketing of platinum, coffee, tea, linen, and other articles 
in the dining room. 

International interdependence grows with the development of 
trade and industry. Even primitive man was dependent to some 
extent upon the efforts of his fellow men. In early times there 
was some trade between the tribes, and not a little piracy and 
theft. The complex system of modern production and exchange 
makes necessary a kind of division of labor in which different 
regions produce the things in which they have an advantage, 
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and exchange with other regions which are working on the same 
principle. This advantage may lie in the abundance of certain 
physical resources; but it may also consist of artistic talent, or 
producing skill; sometimes it lies in the possession of wealth 
and in the financial and industrial organization which such 
possession makes possible. , 

With the evolution of industry the demands which industry 
makes on men and nature become more exacting. Skill becomes 
highly specialized; and materials must suit the exacting needs 
of the producer. The properties of manufactured steel, for ex- 
ample, must be adapted to the uses to which the steel is put. 
The composition of the razor blade is different from that of the 
structural beam, and this in turn differs from the quality of the 
steel in the surgical instrument, in the armor plates of the battle- 
ship, and in stainless steel, to name only a few kinds. Some 
forms of the finished metal require rather rare elements and 
these are seldom found in the same regions of the earth as iron 
deposits. Producers, therefore, must scour the world for the ma- 
terials which suit the specific needs of their industries. This state- 
ment applies to many kinds of manufactures. Thus, its growing 
complexity, with its more exacting demands for materials, makes 
industry dependent on the outside world. 

In some instances one raw material may be a critical element 
in the industry, and this key material may be produced in some 
remote part of the earth. The inability of the manufacturer 
to obtain this substance may be a serious handicap to his 
business. We tremble to think what would happen to the auto- 
mobile industry if producers were denied a supply of rubber. 
Nickel, tungsten, vanadium, dyestuffs, and a considerable num- 
ber of other products are keys to certain industries. These are 
only illustrations of the many kinds of needs of manufacture. 
Thus, as industry develops, the world becomes the source of 
raw materials, and on the other hand, the world is the market 
for finished products. 

QUESTIONS 
1. In what ways does the inequality of distribution of natural re- 


sources affect, industrial activities within a country? How dg these 
inequalities affect the relations among countries? 
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2. Can countries which produce the same product, as, for example, 
wheat, trade with each other in that product? Why? 

3. The United States is the largest world producer of iron ore. But 
we also import iron ore. Can you give the reasons? 

4. Explain how population and industries can develop at places 
which are remote from sources ‘of raw materials. 

5. There is some relation between the physical resources of a region 
and its manufactures. What is this relation? 

6. Is it possible for a nation to develop extensive manufactures of 
certain commodities, such as cottons, if it does not produce the raw 
materials which énter into those manufactures? 

7. Why do not the newer parts of the world which sometimes possess 
diversified resources also develop diversified industries? 

8. Explain how “financial power is a great magnet drawing raw ma- 
terials from all parts of the world.” 

9. Estimate the commercial importance of (a) the Panama Canal; 
(6) the Suez Canal; (c) the Sault Ste. Marie Canal. 

10. Why are the European nations the greatest carriers of the world’s 
commerce? 

11. Does the ownership of shipping promote trade with the home 
country? 

12. In 1914, less than 12 per cent of the imports and exports of the 
United States were carried in American-owned vessels. Did this con- 
dition put us at a disadvantage in the development of foreign trade? 

13. Should a nation subsidize its merchant marine, if it cannot be 
developed without subsidy? Why do some nations find it necessary, 
and desirable, to grant such subsidies? 

14. Why must much of the foreign trade be handled on long credits? 
What international banking arrangements are made necessary by this 
condition ? 

15. Why have only a few nations of the world introduced the factory 
system ? 

16. Account for the great inequalities in the distribution of wealth 
over the world. 

17. In what form is capital often exported from investing countries? 

18. Are colonies an asset or a liability to the home country? 

19. Is the home country an asset or a liability to the colonies? 


REFERENCES 


Bocart, E. L., and Lanpon, C. E., Modern Industry, Chaps. iv, v. 

Jounson, E. R., The Panama Canal and Commerce, Chaps. i, il. 

Memorandum on Production and Trade (League of Nations Publica- 
tion, 1926). 

von EncEtn, O. D., Inheriting the Earth, Chaps. i, ii, vi. 


CHAPTER IM 
THE HUMAN RESOURCE 


The quantity and quality of the work which the people of 
a region or nation perform are the products of many variables. 
Human resources are probably more diversified than natural 
products. Even in a small community the inhabitants differ 
greatly in talent, skill, and in capacity for work and progress. 
This is most obvious to anyone who is given to observation. In 
fact, the stage of industry to which a people attain is the product 
of many factors, and peoples and regions differ greatly in this 
respect. The great differences over the present world, in social 
conditions, in grades of civilization, and in stages of industrial 
advance, are due to the fact that the components of these 
variables have functioned in vastly different ways in different 
places. 


GENERAL CONDITIONS OF ECONOMIC PROGRESS 


Speaking in general terms it may be said that the description 
of the economic life of any region depends on the character of 
the people, the nature of the physical resources, and the kind 
of social institutions which the people create. This statement, 
however, conveys no idea as to the interaction of these elements, 
nor is it intended to indicate whether one is more important than 
the others. Indeed, no such indication can be made, because all 
three conditions function together to produce the general char- 
acter of the activities of a people. These factors are compounded 
in one way in the United States, and in quite a different way 
in India, and in still a different manner among some of the primi- 
tive tribes of Africa. 

In America, in pre-Columbian times, about 150,000 Indians 
found difficulty in eking out a meager living in the country east 
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of the Mississippi River. At the present time more than seventy 
million people live comfortably in the same area. The four hun- 
dred million Chinese have an enormous potential market, yet 
less than one-third as many Americans created a market of 
vastly greater proportions. Numbers are not necessarily a domi- 
nant factor in the production of wealth, although when industry 
is highly developed a large population supplies the labor needed 
for production, and creates the market for the products through 
its activities inconsumption. Moreover, a country with a highly 
developed industry can sustain a much larger population than 
one which is lower down in the scale in industrial progress. 

In some cases large numbers, or great density of population 
living in a given area, may be a serious disadvantage. This is 
usually the case with people living on a relatively low economic 
stage, where the population is close to the margin of subsistence. 
A poor crop, due to drought or the ravages of insects, may dimin- 
ish the food supply to such an extent that a considerable portion 
of the population is confronted with starvation. For years, the 
inhabitants of a certain section of India lived under this threat. 
On the other hand, a nation in the more advanced stages of 
industry protects itself against such hazards. For example, a 
railroad, or an improved river, may prevent disastrous condi- 
tions due to poor crops by making possible the transportation 
of the surplus of one area to another which suffers loss. 


EFFECT OF THE DEVELOPMENT OF THE ARTS AND SCIENCES 


The human element, as a factor in economic progress, expresses 
itself more and more with the development of the sciences and 
with the growth of the arts of business. Water power was once 
a leading factor in the localization of manufactures, and to some 
extent today factories are built on power sites. But with the 
development of electricity, power which is generated at some 
site, may be transmitted long distances to consumers. In many 
instances it is possible to reproduce desirable natural conditions 
in homes and factories. To this extent man is freed from the 
exactions of nature. 

Nor is this all. Under modern industrial arrangements man 
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modifies the conditions under which nature renders its service to 
industry. The railroad-builder tunnels mountains, bridges 
streams, and cuts down natural grades over which the line is to 
be built. We may say with some ‘measure of truth that modern 
technical knowledge has enabled man to manufacture natural 
conditions. Worn-out land is restored to productivity through the 
application of fertilizers produced in a factory; swamp lands 
are drained by mechanical means; dry land is irrigated; forests 
are replanted; and game is restored to its natural habitat. Mining 
engineers are discovering methods for the extraction of metal 
from low-grade ores, thereby making natural products much 
more available. 

With the application of scientific methods man has been able 
to greatly modify original natural conditions. Human beings, 
obtain their living from nature, but in many respects they deter- 
mine the way in which that living is to be made. In this connec- 
tion, science has devised many substitutes for original natural 
products and has thereby diversified the conditions of life and 
has rendered living much more certain than in former times. 

The original natural advantages of certain regions are being 
constantly modified by human effort. For example, intercon- 
tinental canals, like the Panama and Suez, take away the former 
natural advantages of certain places and bestow benefits upon 
others. The United States is expected to become the great 
beneficiary of the Panama Canal, and it is predicted that certain 
European countries will lose their relative positions in the trade 
of the west coast of South America, and to some extent with 
the Far Hast. Moreover, these canals take away the handicaps 
of distance which nature originally imposed. A new railroad 
may change the direction of commerce, as was the case with 
the building of the early trunk lines in the eastern part of the 
United States. When commerce was limited to the natural water- 
ways it was compelled to follow the direction of the streams— 
largely north and south—but the railroads enabled trade to seek 
the shortest distance to the seaboard markets. A change in the 
system of railroad rate-making may take away the natural ad- 
vantages of certain communities and transfer the benefits to 
other places. ® 
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These are only illustrations to show that man and his institu- 
tions may greatly modify original natural conditions. These are 
economic matters, and, no doubt, much can be said against a 
life which is dominated by economic values. Some persons will 
contend that an industrial society is materialistic, that spiritual 
things are neglected, and that even the moral timber of the 
people has been degraded under a régime of industrialism. This 
may, or may not, be true; but the fact remains that the economic 
values persist, and that the development of modern human in- 
stitutions now takes place largely under the influence of these 
values. As long as these norms are uppermost certain human 
qualities are preéminent in the process of development. We may 
discuss some of these qualities briefly. 


DESCRIPTION OF THE HUMAN RESOURCE 


Health, strength, and endurance rank first among such prop- 
erties. The capacity for work depends first of all on these things, 
and this is no less true of the ability to think. Imagination may 
be stimulated by an empty stomach, but this unfortunate condi- 
tion is not conducive to the attainment of the things upon which 
imagination dwells. 

The quality of health is not fundamental, nor is it peculiarly 
regional or racial. It is itself a compound of a number of 
variables. 


Health depends on inheritance, climate, food, clothing, shelter, occupa- 
tion, mode of life, the virulence of bacteria and other parasites, the 
conditions of medical practice and sanitation, and various other factors. 
Every person is apparently born with the capacity to live a certain 
length of time provided there are no accidents such as disease... . 
Other things being equal, the person with health and energy is the 
most useful in business and in almost every other way. Not only can 
he accomplish more than the weak, sickly person, but his judgment 
is usually better.* 


No doubt certain qualities of health seem to be racial, or at 
least to depend on regional conditions. Some races, for example, 
are better able to resist certain diseases than is the case with 


a Huntington and Williams, Business Geography, p. 66. 
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others. “The black race living in the tropics is relatively immune 
to all tropical fevers (which are so fatal to the whites) and to 
cancer. Immunity from the first of these scourges may have 
come about through natural selection covering many hundreds 
or thousands of years. Immunity from the second may have 
occurred in the same way, although in some races there seems to 
be an immunity against a disease with which, in their early his- 
tory, they seldom or never came in contact. The white race, 
for instance, is more immune to sleeping sickness than are the 
blacks, although white people have seldom come in contact 
with it.” ? 

The black races are susceptible to respiratory diseases, such as 
tuberculosis and pneumonia, and to tetanus, sleeping sickness, 
and yaws. But they are relatively immune to fevers, cancer, 
and trachoma. The yellow race is susceptible to cholera, leprosy, 
plague, smallpox and trachoma; but is relatively immune to 
fevers and tropical disorders, and to sleeping sickness. 

These immunities, however developed, are a great economic 
advantage to the races which possess them, because such peoples 
can labor under conditions where others fail. But it ought to be 
added that the white races which have developed the medical 
sciences have in some important instances come into possession 
of artificial immunity, for they have discovered serums to pro- 
tect themselves against smallpox, typhoid fever, and some other 
diseases. 

In this connection, there seems to be an adjustment of people 
to climatic conditions. To some extent this is found in the in- 
habitants of the southern and the northern parts of the United 
States. This adjustment is more pronounced among the people 
who live in the cold north, or in the extreme south. Capacity 
for work in high altitudes may have been developed by a kind 
of selection. At any rate, some of the natives in the high Andes 
can perform tasks which the rarefied air prohibits to those who 
have lived closer to sea level. 

Another human resource of preéminent value is intelligence. 
As with health and physical stamina, this quality is not a racial, 


?Loomis Havemeyer, Anthropology, p. 50. 
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or even a regional, or national trait. The faculty of understand- 
ing, or of mental acuteness, or sagacity—however one wishes to 
define intelligence—is found among some people of every region 
of the earth; and, on the other hand, mental density, or dullness, 
coexists in precisely the same habitats. No doubt intelligence is 
to some extent a derived quality, depending partly on health, 
character of food, and on the nature of the environment, both 
physical and intellectual. Association of ideas has much to do 
with the mental growth of a people, but there must be something 
to associate. In 4 backward region, where life is static, there is 
little to stimulate thought, and to set the train of association into 
motion. But in a community where people have begun to become 
economically active, something new is presented to their thoughts 
and imaginations, and the process of association has something to 
act upon. New ideas are presented for thought and action; these 
subsequent ideas suggest others, and so on. There is a momentum 
of intellectual growth which increases in intensity as development 
takes place. It is a fair assumption that the inventiveness, re- 
sourcefulness, and business acumen which characterize the people 
of the United States and western Europe are the result of just 
this kind of momentum which arises through the association of 
ideas. This is notably the case with invention where one idea 
suggests another; the higher forms of technical management 
and of business finance are a development of a similar kind. 
A mentally stimulating environment is necessary to economic 
progress. 

We should include in our list of human resources the qualities 
of industry, perseverance, and self-reliance. And we may add 
again that no race has a monopoly of these qualities. Even in 
the United States there are thousands of occasional laborers who 
cannot grind themselves down to constant work. And, on the 
other hand, in the backward countries there are many people 
who are as alert and diligent as the circumstances under which 
they live will permit. In recent years we have forgotten that the 
American farmers were once characterized as lazy and indolent 
and that it was often necessary to defend them against this 
charge. In making his defense an Illinois editor about 1820 
stated: “The farmer thinks it unnecessary to plant more grain 
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than can be disposed of at home; thus part of his time passes 
in inactive languor; but once point to him a market where he 
may have a sure sale for his produce, and every nerve is exerted 
in the cause of industry.” ® 

When people begin to live and work together in community 
life other important human characteristics become important. 
They include the willingness to codperate, honesty, and reli- 
ability. Orderly business presupposes a high degree of honesty. 
Business practice becomes more or less standardized and traders 
are expected to obey the rules of the game. In fact, these rela- 
tions crystallize into law, and there are contract arrangements 
which every civilized government recognizes. Such law enables 
business men to know in advance the conditions under which they 
must conduct their affairs, and to which all members of the com- 
munity will be forced to conform. Without such arrangements 
economic relations would be in chaos. 

What we have said above is not to be taken to mean that it 
is impossible to state the characteristics of a people in rather 
general terms. There are exceptions enough, but, at that, there 
are certain features which, for the time being at least, make 
fairly clear the manner in which these qualities function as 
present human resources. Custom, habit, tradition, religious be- 
liefs and formalities, and even prejudices, sometimes give char- 
acter to a people, although these conditions are not unchanging. 
In India, for example, the existence of the caste system consti- 
tutes a feature of the social conditions; but there is plenty of 
evidence to show that religious prejudices are breaking down and 
that social customs are changing under the influence of European 
ideas. A similar remark applies to the Spanish dominions which 
for centuries operated under the Ley de Indias, to the effect that 
“oentlemen must not mix with traders and sellers of merchan- 
dise.” The old preference for an honorable position in government 
service is tending to disappear, and some of the younger genera- 
tion are entering business pursuits, although the entrée seems 
to be by a side door, namely, through the professional occupa- 
tions—engineering, law, ete. 


*T. Lippincott, Economic Development of the United States, 2nd ed., 
p. 168. 2 
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THE PEOPLES OF INDIA 


With the qualifications we have just given we may now study 
the economic qualities of the people in some of the leading regions 
of the world. India presents an interesting case. Social conditions 
suggest a number of serious handicaps to present industrial prog- 
ress. The existence of a great number of languages, which 
hampers ready intercourse, the interdictions of certain religions, 
and the existence of the caste system, operate in this way. There 
are some hundred and fifty languages spoken and written in 
India; to bring the Bible to even a portion of these people it has 
been necessary to translate this book into more than fifty lan- 
guages. 

Loosely speaking, India may be divided among three great 
races, namely, “the Hindus of northern India, who are in origin 
Caucasian; the Dravidians of South India, a dark race often 
resembling the Ethiopian more than the Caucasian; and a Mon- 
golian fringe in the extreme northeast and along the foot of the 
Himalayas, which came largely from Thibet. Burma, lying out- 
side the Indian peninsula toward the east, is naturally Mongolian, 
being closely related ethnologically to China. It belongs to India 
politically, but not from the point of view of race or physical 
geography.” # 

Hinduism predominates except in the northwest, where it 
shades off into the Mohammedanism of the countries farther 
west. But the latter religion is found to some extent in all parts 
of India. In certain districts of the south possibly one-third of 
the population is Mohammedan. Buddhism prevails mainly 
among the Mongolian population of Burma. The Parsis are a 
small religious group of Persian origin, but of great importance 
in India as merchants and financiers. 

Religion is an important element in the lives of the people, 
and it exerts an influence on trade and industry. The Hindu re- 
ligion regards the cow as a sacred animal. It is a sacrilege to 
kill this animal, and naturally a devout Hindu will not touch 
the meat, tallow, or hides. The mutiny of the Sepoys in 1857 


* British India, Special Consular Report No. 72, p. 34. 
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was precipitated by the refusal of some of the native regiments 
to use cartridges which had been greased with tallow. As we 
have suggested above, the refusal of natives of different castes 
to work together imposes great difficulties in the organization of 
work where such castes may be required ‘to labor under one 
roof. Indeed, it is one of the handicaps to the introduction of 
factory methods, and to the effective organization of industries. 
In this connection one of our government reports gave the 
following advice in regard to packing goods for sale in India: 
“Tt is often desirable also that articles which have not been 
touched by hand in their manufacture, and which are purely 
machine products, be labeled to that effect, as it is not permitted 
to some castes to even touch an object which has been touched 
by the foreigner or even one of lower caste.” *® The difficulties 
of marketing goods when such conditions prevail is obvious. 
India is a country of great extremes of wealth and poverty. 
Purchasing power is by no means in proportion to the great 
population numbering some 318,000,000. The native princes and 
the nobles are extremely rich, but the great masses of the people 
are poor. In 1915, in many cases the earnings were less than 
$3.00 a month. Between two-thirds and nine-tenths of the popu- 
lation of this country are supported either directly or indirectly 
by agriculture. But methods of cultivation are in most cases 
primitive and inefficient and the standard of living is extremely 
low. This unfortunate condition is perpetuated through certain 
peculiarities of the land system. As in many other countries of 
the world the natives long for land ownership. But considering 
the enormous population there is not enough available land for 
distribution in effective farm units. While the country contains 
many large estates the native holdings range from two acres 
to one hundred. The system of dividing property among children 
upon the death of the parents leads to a further splitting of these 
areas until the individual holding is very small and is sometimes 
distributed in several parcels in different locations. Under this 
arrangement effective organization and management of farming 
industries is impossible. A further handicap to progress is wide- 
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spread illiteracy, amounting to about 90 per cent of the total 

population. Under the conditions named above the human re- 

source cannot function as effectively as in the United States or 

some of the western countries of Europe where the productivity 

per man both in industries and farming is relatively high, and 

where there is ample income both for consumption and saving. 
CHINA 

For many years both American and European merchants have 
been inspired by the latent possibilities of the Far Eastern mar- 
kets. There is indeed in these countries an enormous potential 
market. China and India together contain more than one-third 
of the population of the world. But the low state of their indus- 
tries, due partly to the peculiarities of custom and tradition, have 
prevented these countries from developing consumption in pro- 
portion to the latent possibilities of the population. 

A feature which has characterized Chinese history since the 
time of Confucius (551 B.c.) has been conservatism, and even 
today this is a condition of Chinese life, and it explains much of 
the industrial backwardness of the country. There are several 
reasons for this attitude: first, the difficulty of acquiring a knowl- 
edge of the written character has tended to restrict education to 
a privileged class; second, the attitude of this class has been 
dominated by what might be called a spirit of classicism—the 
worship of the lore of the past. One result of this frame of mind 
has been the discouraging of the study of nature. This is a reason 
for the backwardness of the sciences, and whereas in progressive 
countries growth of science has formed the basis for the develop- — 
ment of industry, this stimulus has been absent in China. More- 
over, the prolonged influence of Confucianism has confirmed the 
conservative attitude in the minds of the Chinese people. 

Nowhere in the world is there such great respect for ancestors. 


In some respects, the dead appear to receive more attention than the 
living. Ancestral tablets are kept in the household, and ceremonies 
are performed before them on days designated for that purpose. An- 
cestor worship is common throughout China. These ideas are inextrica- 
bly interwoven with that remarkable ixstitution, the Chinese family. 
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It is not uncommon for a Chinese to trace his ancestry back a thou- 
sand or more years. The seventy-fifth lineal descendent of Confucius 
lives today in Shantung on the Confucian estate, where the great sage 
was buried during the fifth century before the Christian era. Practically 
every Chinese has an ancestral home.’ . 


Another interesting aspect of this attachment to the past has 
an important economic bearing. 


Custom and tradition carried more weight than law. The lawyer was 
unknown in Chinese society prior to the beginning of the twentieth 
century. A man’s relation to his fellow men was based on equity rather 
than upon legal definition. On the whole, society was very loosely knit, 
so far as its relations to the larger unit, the central government, was 
concerned. So long as China remained isolated, this condition of affairs 
might have continued. There was apparently no reason from within for 
a change, but the mevitable contact with the civilizations of other 
peoples altered the entire situation. 


For example, the 


ideas of corporate business, as taken from the West, cannot succeed 
in China without an accompanying sense of the responsibility of trustee- 
ship. Potentially the Chinese possess the qualities necessary to the 
success of corporate enterprise, but before corporate business can be 
developed in a large way among the Chinese mercantile communities, 
it will be necessary to institute a body of laws and courts competent 
to build a solid foundation for the new order.’ 


Anyone who has studied the advantages of the corporate form 
in relation to business methods in progressive countries under- 
stands the magnitude of the disadvantages mentioned in this 
quotation. For one thing, the corporation makes possible the as- 
sembling of the savings of the people and the direction of these 
savings to industrial uses. Moreover, the corporate form enables a 
large number of people who invest their funds in enterprises to 
function as a unit. Under this form ten thousand people can own 
and operate a business as easily as five individuals, and in some 
cases much more effectively. Apparently, China is not yet ready 
for the introduction of this form of enterprise. 


*China, U. 8. Department of Commerce, Trade Promotion Series, No. 38. 
"Tbid., p. 3938. . 
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Another retarding influence, which has operated through the 
centuries, is the lack of means of communication. Thus, there 
has been no powerful agency to break down the provincialism 
which is a characteristic of the country. In 1924 there were only 
8,200 miles of railway to serve more than 440,000,000 people. In 
some of the most populous areas there are no roads, as we under- 
stand the term. There are no wheeled vehicles, except whceel- 
barrows, and the rickshaw serves for the transportation of pas- 
sengers. This absence of adequate means of carrying freight is not 
only an enormous handicap to commerce, but it results in a 
great loss of human energy. 

Further, the respect for the past has discouraged initiative, 
scientific research, and invention. As yet the country possesses no 
patent office. The same attitude has discouraged the development 
of the great physical resources which the country is said to con- 
tain. Industry is still in the cottage or hearthside stage. Among 
other things, the low economic status has militated against the 
spread of education; possibly more than 80 per cent of the people 
are illiterate. 

As with India, agriculture is the chief occupation; but the 
country has been farmed for so many centuries that fertility 
must be restored to the soil, usually by laborious methods. In 
addition to other disadvantages, China suffers from the lack of 
adequate irrigation, and from poor knowledge of economical farm 
methods. Thus the native industry and thrift of the farmer is 
dissipated in a vast amount of needless work. 


RUSSIA 


This country contains one of the largest areas in the world 
under one jurisdiction—namely, 8,189,000 square miles; but the 
population is only 144,800,000, and thus the density is not great. 
Here, economic and political conditions have held the people 
back. A troublesome autocracy which expressed little or no inter- 
est in industrial matters, a system of land tenure, which in the 
process of development finally bound the peasant to the soil 
—a condition from which he was not freed until 1861—wide- 
spread illiteracy, lack of transportation within the country, and 
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absence of adequate contact with the outside world, were some 
of the retarding factors. Even today Russia possesses only 46,000 
miles of railroad. Because of the low state of industry, wealth 
has accumulated very slowly, and'there has been only a relatively 
small amount for investment in business enterprises. Russia con- 
tains many important physical resources, and the people have a 
capacity for industry, but the system under which they labored 
thwarted the most economical use of the labor force. The change 
from the old order to the new, whatever the subsequent form 
may be, cannot be accomplished in a brief period. Thus the po- 
tential resources, both physical and human, will require some 
time for development. But this has been the case with every 
country which has attained to the highest stages. 


AFRICA 


The continent of Africa is the home of some of the most back- 
ward people of the world. Even today very little is known of 
some of the tribes of the interior, and, with a few notable excep- 
tions, the physical resources are unexplored. Here and there an 
area has been touched by modern civilization. The Union of 
South Africa, for example, is a British dominion; with the in- 
troduction of outside enterprise it has become one of the largest 
producers in the world of gold and diamonds; and agriculture, 
and some of the minor industries, are prospering. The population 
is composed largely of natives, namely, 5,100,000 out of a total 
of 7,540,000. Europeans number about 854,000; in addition, the 
population contains some Asiatics and a mixture of people from 
the Far East and from other parts of Africa. The European popu- 
lation brought the enterprise, and thus South Africa is coming 
under the spell of modern methods of production. 

Egypt is practically an independent country. Much of the re- 
mainder of Africa is parceled out among several of the great 
powers. France controls a large area in West Africa; Belgium is 
in possession of the Belgian Congo—a region of rich promise in 
the south-central portion of the continent. On the north coast 
Algeria and Tunis are French; Tripoli is controlled by Italy, 
and Morocco is largely under French influence. The powers also 
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have scattered holdings of less importance in other portions of 
the continent. 

Tropical Africa offers least prospect for development. A large 
portion is desert. The dreaded malaria is fatal to most Europeans. 
Much of this portion of the continent is inaccessible. The numer- 
ous villages have little to buy and sell, and at that, they can be 
reached only by trails or footpaths. Goods must be carried on 
the backs of animals, usually camels or oxen, but sometimes by 
human porters« Over large areas the cattle are pestered by the 
tsetse fly, the bite of which is usually fatal. 

Practically all the European nations are active in the develop- 
ment of their respective possessions. This involves the investment 
of capital by both government and private enterprise. This 
usually takes the form of road and railway building, harbor im- 
provements, and the working of farms and mines. Thus large 
portions of Africa are being developed by what might be called 
transplanted enterprise. The native influence in this work counts 
for little or nothing, except perhaps, as common labor, and as 
such it presents one of the serious problems of the continent. 
Not only is there a shortage of labor, but the native laborers lack 
incentive, and it is difficult to organize them under European 
methods and to teach them to use technical devices. 


SOUTH AMERICA 


In composition the people of South America present features 
not found in any other region of the earth. The blending of races 
is not unusual, for this has taken place practically everywhere. 
Through the ages, migration has been one of the great activities 
of humanity, and the result is that there are no pure races, and 
no qualities which can be said to distinguish one pure race from 
another. 

Many parts of South America are still occupied by native 
Indians; where this condition prevails, life is of the most primi- 
tive kind, and such regions rank with vast areas in Africa as 
being among the most backward portions of the world. But this 
is not the case with the sections into which Europeans have 
penetrated. 
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It is the composition, and the results of the blending, that 
distinguish Latin Americans from other peoples. In a general 
way it might be said that the ingredients in this melting pot are 
Spanish—or Portuguese in the case of Brazil, Negro, and native 
Indian. But each of these components is by no means elemen- 
tary. In the veins of the Spanish, for example, flows the blood of 
the Celts, Goths, Moors, Romans, and Semites, among others. 
This complex Spanish stock has been fused in various proportions, 
according to the region, with the other stocks named above. In 
addition, the large immigration of recent years, particularly to 
Argentine and south Brazil, has added other elements to this 
mixture. The Italians have been a large factor in this new immi- 
gration, but this movement has also included a large number of 
Germans, particularly in south Brazil, some French, English, 
and Russians; and on the west coast a considerable number of 
Chinese. 

This condition may be summarized as follows: 

The distinguishing types of people inhabiting Latin America are the 
whites, more or less pure; the mestizos formed by the union of white 
and aboriginal; and the pure Indian; then follow the mulatto, formed 
by the union of white and black; and the zambo, from the union of 
Indian and black; and lastly the small fusions of miscellaneous peoples. 
The first three are those of national importance, but it is to the 
mestizo that the future of Latin America belongs; and it is this class 


which constitutes the Mexican, Brazilian, Peruvian, Chilean, or other 
specially designated people of the New World’ 


The human aspects of these people have been described as 
follows: 


The better and normal side of the Latin American character reveals 
sound qualities which call for full recognition. There are certain ele- 
ments in Latin American civilization which are superior to those of 
Anglo-America, as represented by the United States and Canada, and 
which may be of great value in molding the future of the American 
democracies. The strong ideals of art and oratory, and the pride of 
refinement and courtesy which are displayed, together with the refusal 
to be dominated by the too commercialistic spirit such as influences 
their northern neighbors, mark out the meridional inhabitants of the 
New World as a more imaginative and less material-minded people? 


*C. R. Enock, Republics of Central and South America, p. 16. 
Moyles Vy PAN, . 
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This does not mean that the Latin Americans are opposed 
to business enterprise as such; what they seem to resist is the 
dominance of the commercial spirit. There is much industrial 
enterprise in this part of the world pursued by the Latin Ameri- 
cans themselves. They have contributed largely to recent indus- 
trial development, particularly in Brazil, Argentine, and Chile, 
although they have been aided materially by both foreign enter- 
prise and capital. The latter has been invested largely in railroad 
building, and through loans to governments in the improvement 
of ports and harbors, to some extent in plantations and in manu- 
facturing plants, and in the west coast countries, in the develop- 
ment of various kinds of mineral deposits. 


CHARACTER OF THE PEOPLE OF THE INDUSTRIAL NATIONS 


We might include under this caption the United States and 
Canada, and the principal nations of western Europe. As we 
have already seen, these regions contribute a little less than half 
of the external commerce of the world. In this portion of the 
worid the industrial and commercial spirit is most highly de- 
veloped. In these regions, also, the human factor receives its 
greatest aid in technical improvements, and in a high quality of 
organization and management. Here is the original home of 
practically all the modern epoch-making inventions, and here, 
also, the momentum of invention and discovery carries business 
forward at a rapid pace. The population of these countries con- 
tains millions of trained workers of every description. Business 
methods are an object of study, and an important part of the 
schooling of the people has to do with industrial technique and 
management. Custom and tradition have not lost their force 
entirely, but they are not an important handicap. They have 
little or no influence in the policies of the great manufacturing 
enterprises of the United States, although, to some extent, they 
account for certain features in the business of western Europe. 
In all these countries consumers respond readily to changes of 
vogue and style. It is easy to persuade consumers to take new 
commodities. This means that it is easy to create new wants 
and to stimulate the productive effort designed to satisfy them. 
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A CHANGING WORLD 


We have discussed the status of the human resource in the 
leading regions of the world. Other places of less importance 
will be considered in later pages. It is evident even from a 
cursory observation that economic and social conditions are in a 
process of change. It is patent, also, that even in the most back- 
ward sections this change is gaining momentum. We have looked 
upon China, for example, as a place where tradition has become 
crystallized, yet the old customs are breaking under modern 
pressure. 

Everywhere traditions which relate to,the position of women 
are the most static. In China the place of the woman is con- 
sidered to be the home. According to social forms, she does not 
appear when a man is entertaining his friends, and she is not 
expected to be in public places, as in western countries where 
men and women gather for entertainment. When women go to 
the old-type theater they are seated in a section set aside for 
them. But this practice is changing. In Shanghai today many 
Chinese are adopting western social customs. “As Shanghai sets 
the standard for the rest of the country, it may be expected that 
western ideas will gain gradually in popularity, modifying cer- 
tain old Chinese customs. In Peking and Shanghai some of the 
Chinese women have taken to dancing and to western forms of 
social entertainment.” !° 

We may take another illustration from a part of the world 
where traditions have been regarded as steel bound, namely, 
Turkey. Here the “heavy veil of some years ago has given place 
to a much thinner one or has been discarded entirely. The Turk- 
ish woman is no longer the ‘black phantom’ described by Pierre 
Loti, but a very modern woman, conscious of her power and of 
her rights and eager to go forward toward full independence 
and opportunity of service.” ! 

38, p. 39. 


“ Turkey, Commercial and Industrial Handbook (U. S. Department of 
Commerce), p. 31. 
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EFFECT OF MIGRATIONS 


These are only a few cases. Examples could be multiplied from 
many parts of the world. What are the reasons for this change’ 
The first answer is found in the mingling of people through the 
process of migration. From time immemorial migrations have 
been a great force in modifying habits and customs, and in 
bringing changes in social and economic systems. These shifts 
of people are ysually prompted by some economic motive. When 
tribes were in the nomadic stage, conditions of food supply were 
often the impelling forces. While nations were forming, people 
often moved to escape robbery and oppression, and to seek 
places of refuge. In recent years the moving force has sometimes 
been bad economic or political conditions at home, or the pros- 
pect of improved livelihood in other parts of the world. In 1914 
it was estimated that more than 10,000,000 crossed the national 
borders of the world in a single year. They were a tremendous 
force in modifying the conditions in the regions in which they 
settled. 

We may take as an example the contributions of the immi- 
grants into England after the sack of Antwerp in 1576. The 
newcomers were considered a great gain to the country. Flemish 
merchants became citizens of London. They employed their 
knowledge and experience in the advancement of English trade. 
They contributed to the growth of industry. Due to their influ- 
ence new manufactures were founded, including the finer kinds 
of silks, damask, velvet, cambric, and tapestry. They brought 
the knowledge of paper-making, glass-working, the production 
of clocks and watches and of pottery. Moreover, they trained 
others in their crafts, and in time these industries became firmly 
established. 

In a similar manner the flood of immigrants to the United 
States brought the knowledge of new trades and callings. Immi- 
grants supplied vast quantities of skilled labor, to say nothing 
of much larger quantities of the unskilled variety. Their pres- 
ence enabled managers of American industry to organize plants 
on a much more effective basis than would have been possible 
without them. To our misfortune they have sometimes brought 
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alien ideals about political and social organization, and it has 
been necessary to guard against a too extensive infusion of 
thought of this kind. The British and Dutch immigrants into 
South Africa have converted a primitive society into one or- 
ganized on a modern basis. The same is trué of even the small 
European migrations to the East India islands. And the Italians 
in Argentine and Brazil have exerted a considerable influence 
upon the economic and social systems of these South American 
countries. The small number of Chinese students who have 
studied in American and European universities have been an 
important force in bringing western ideas to their home country. 


EFFECT OF COMMERCE 


In the equalization of differences among nations, and in break- 
ing down peculiarities of customs and traditions, trade is even 
a more effective agency than migrations, for it is more pene- 
trating and far reaching. Among regions which are in ready 
communication, style and vogue pass from one to another with 
great rapidity. This is notably the case with a country which 
is a recognized leader in certain respects, as, for example, French 
fashions. Certain producing centers have built up trade names 
of great international commercial value. This is the case with 
Doulton, Worcester, Sheffield, Valenciennes, Cambrai, and Zurich, 
to name only a few such places. English woolens are in demand 
throughout the world, and at one time Swiss watches attracted 
the fancy of purchasers in many countries. Even machinery 
plays a part in world commerce. American textile, boot and shoe, 
and wood-working machinery is exported to many parts of the 
world, in many instances coming into the hands of our potential 
competitors. 

From the point of view of effectiveness of human labor, com- 
merce plays a role of great importance. For one thing, it is a 
factor in the world division of labor by which peoples, or com- 
munities, devote attention to the things in which they have 
advantages in production, and exchange with the rest of the world. 
Such trade economizes labor force and is an important element 
in the economy of human effort throughout the world. ’ 
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Commerce has always been a great spur to human activity by 
creating new wants and by stimulating the efforts on the part 
of workers and consumers to obtain the income to satisfy such 
desires. Trade frequently puts people into possession of com- 
modities which they cannot produce themselves, or at least, 
which they cannot produce ‘as cheaply as can be done elsewhere 
in the world. In this case commerce releases labor in the im- 
porting countries for more effective service. 

Various other agencies promote the equalization of habits and 
customs, and fead to increased labor efficiency. Among such 
agencies are the spread of means of communication—railroads, 
good roads, the telegraph, telephone, and now the aéroplane. 
The wide diffusion of news service works to the same end, and 
the gradual development of education in many parts of the world 
contributes something to more effective methods of life and work. 
In recent years the investment of large sums in backward coun- 
tries is one of the great agencies for increasing the effectiveness 
of labor by bringing in better tools and machines. 


ECONOMIC SUSCEPTIBILITY 


There is every reason to believe that all peoples, however 
backward, are moved by economic motives. This means that they 
are stirred to greater effort by the appearance of new wants, or 
by greater stimulation of the old. All people labor to satisfy 
personal wants and to satisfy the needs of their dependents. 
They are keyed to greater effort by desire for position and esteem, 
by longing for power, and by desire to secure means of protection 
against future accident or want. Rivalry, also, both in produc- 
tion and consumption plays its part. No doubt, individuals and 
people throughout the world differ greatly in all these respects 
but nevertheless they are not immune from the attack of eco- 
nomic motives. The effect of these motives in increasing the 
effectiveness of the human resource cannot be underestimated. 


QUESTIONS 


1. Give illustrations of the statement that the economic development 
of a people depends on (a) the character of the people; (b) the nature 
of the physical resources; (c) the kind of social institutions. 
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2. Why can a region with highly developed industries sustain a 
larger population than one which ranks lower in industrial progress? 

3. Give illustrations of the manner in which original natural condi- 
tions are changed by man and his institutions. 

4. State and estimate the relative: importance of the various factors 
of which human resources are composed. : 

5. Do you think that some races are superior to others with respect 
to such factors as health, immunity from disease, climatic adaptability, 
possession of the value sense, etc.? 

6. Is there such a thing as “momentum of intellectual growth which 
increases in intensity as development takes place’? If so, does this 
affect the economic development of a people? 

7. Is a stimulating mental environment necessary to economic prog- 
ress? What constitutes such an environment? 

8. Explain why “willingness to codperate, honesty, and reliability” are 
necessary conditions for economic progress. 

9. Explain how custom, habit, and religious beliefs have affected the 
economic conditions of peoples. 

10. Why has not China developed into higher industria! stages? 

11. Account for the industrial backwardness of Russia. 

12. Explain how “transplanted enterprise” has become an important 
factor in the development of backward regions. 

13. Many parts of South America were settled before North America. 
Why has South America lagged behind the regions north of the Rio 
Grande in economic growth? 

14, Are Latin American ideals higher than those of North America? 
What is the test of “higher ideals”? 

15. Are commercial and industrial ideals of a lower order than the 
so-called cultural ideals? 

16. Give illustrations of the effect of migrations on the social and 
industrial conditions of peoples. 

17. Explain how commerce tends to change the habits, thoughts, and 
economic systems of nations and peoples. 
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CHAPTER III 
INSTITUTIONS 


In a sense, the social forms which develop under the influence 
of custom and tradition are institutions. We learned in the 
preceding chapter that these have a material effect on the char- 
acter of industries in a country. But there are other relations 
which are partly of spontaneous growth and partly the result of 
conscious effort on the part of the community. Some of these 
arrangements pertain to government and others to private busi- 
ness. At times these institutions have a decided influence on 
the growth of industries and on the development of resources. 


GOVERNMENTAL INSTITUTIONS 


All governments seek to mold political and economic institu- 
tions in accordance with certain ideals. In democratic countries 
these ideals usually stress the idea of freedom, particularly the 
freedom of individuals to develop in their own way, provided 
this is not contrary to the social welfare. During the earlier years 
in the United States it was assumed that individuals achieved 
more beneficial results for themselves and for their fellow men 
if left largely to their own initiative. In recent years this doctrine 
of laissez faire has been modified in important respects, because 
it is believed that unregulated freedom generates certain evils 
which are not self-curing, or at least which are not eliminated 
promptly. For this reason most modern governments take a hand 
in the process of development whether it is a matter of business 
or moral or political conditions. Whenever a matter is affected 
with the public interest a government may exercise its powers. 
But the manner and extent of intervention depends upon the 
interpretation which law-making bodies or courts piace upon 
the concept of social welfare. 

44 
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Governmental activities may be put into two classes, namely, 
promotive and regulative. In the first instance, it is assumed 
that there are certain things that ought to be done, but which will 
not be accomplished by private enterprise. Such activities include 
the improvement of rivers and harbors, reforestation, flood con- 
trol, the collection and dissémination of general trade informa- 
tion, the improvement of roads, and “the maintenance of public 
education. In this class, also, are tariffs, bounties, and concessions 
which are supposed to be in the public interest. Many nations 
of the world afe trying to encourage the development of their 
resources and industries and they are willing to grant what 
amounts to financial aid to private persons, or companies, in 
addition to the more general work which the government itself 
undertakes. 


TARIFFS 


A promotive measure which is employed in one form or another 
by practically every government is the use of import duties. In 
many cases these imposts are devised partly for revenue, but 
the protective purpose is usually involved, and not infrequently 
it is the dominant motive. Tariff practice varies from country 
to country. As the student probably knows, the United States 
has existed continuously under the protective system since about 
1862. While this tariff weighs heavily on some classes of goods, a 
surprisingly large percentage of imports—in value—is admitted 
free of duty, amounting to 64.4 per cent in 1926. 

Some of the elements of the British Empire use a preferential 
tariff by means of which the dominions are given more favored 
treatment than other parts of the world. In Australia, in 1926, 
in addition to the preference given British goods, there was a 
further ‘sentimental preference” in the case of public purchases, 
sometimes amounting to 20 per cent. This policy imposed a con- 
siderable handicap on companies outside the Empire which made 
bids on public works and supplies. 

The world’s trade in raw materials is probably much freer 
than is the case with manufactured goods. Even the newer coun- 
tries which have expectations for the development of industries 
try to promote such growth by means of tariffs. Thereby, they 
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hope to invite the investment of foreign capital and, in some 
cases, to encourage immigration. Their purpose is also to diversify 
industries, to increase the demand for domestic materials, to 
improve the status of labor, and, in general, to promote the 
enrichment of the country. While much can be said against the 
protective tariff, it may be claimed, on the other hand, that the 
very general use of this device is a factor of importance in the 
development of local resources in many parts of the world. 

A great diversity of conditions prevails in regard to tariff treat- 
ment of raw materials. Countries which are in the extractive 
stage devote their energies chiefly to production from forest, 
field, and mine. They do not fear competition from imported 
raw materials. Their chief concern is to develop a foreign market 
for their own materials, and for this reason import duties are 
not imposed. But with countries which at once produce raw 
materials and engage in manufacture, foreign competition may 
be of some concern for both classes of goods. In that case both 
kinds may be protected. The United States presents an interest- 
ing example. In the tariff of 1922 iron ore (including manganifer- 
ous ore), copper ore, unmanufactured copper plates, bars, ingots, 
and both anthracite and bituminous coal were admitted free of 
duty. On the other hand, such agricultural products as wheat, 
corn, and wool were subject to duty. Thus, in our case, some 
raw materials were taxed while others were exempted. 

Tariffs often include samples brought in by salesmen, although 
it is the general practice to remit the duty when the traveler 
leaves the country, or to require him to make a declaration that 
the samples will be taken out. Some countries permit the free 
entry of certain machinery and supplies used in agriculture. As 
a matter of fact, our own tariff of 1922 exempted certain agri- 
cultural machinery from import duty. Countries which are eager 
to encourage immigration frequently permit the immigrant to 
bring in goods and supplies without duty. 


EXPORT DUTIES 


According to constitutional provision the United States is not 
permitted to impose export duties, but the use of such faxes is 
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rather common throughout the world. The United Kingdom, 
Germany, the Netherlands, Denmark, Australia, among others, 
do not impose export duties. On the other hand, Argentine, 
Uruguay, most of the states of Brazil, China, Portugal, Bulgaria, 
and Roumania, not to include the whole list, make use of such 
duties. The motive varies fr6ém country to country. In some cases 
the export duty serves the purpose of discouraging foreign ship- 
ment when the materials are needed at home. This tax is used 
at times even by countries which do not produce local supplies, 
the purpose being to protect the industrial or national interest. 
Some countries apply the preference principle to exports also. 
Certain French, Portuguese, and Spanish colonies make a dis- 
tinction in rates on goods exported to the mother country and 
on those destined for foreign consumption. Portuguese colonies 
carry this distinction a step further, and distinguish in their rates 
between commodities carried in Portuguese vessels and in those 
of other nations. 

We may give a few examples. Italy levies export duties on 
iron ore (except pyrites), lead ore, and copper ore; Mexico places 
such duties on petroleum products; Peru, also, taxes petroleum 
and its derivatives; Spain taxes lead, copper, and manganese 
ores, among others; Bolivia taxes tin, silver, copper, zinc ores, 
and others. In some cases the tax is graded, depending on the 
selling price of the commodity. Such regulations range all the 
way from a mild system of control, which is of no great im- 
portance, to “those restrictions imposed by countries which are 
important, if not the principal, sources of given raw materials, 
and whose control of exportation by a restrictive system has a 
distinct international bearing in its effect upon the quantities 
available to other countries or upon prices.” ? 


CONTROL OF RAW MATERIALS IN FOREIGN TRADE 


For many centuries the nations have regulated their foreign 
trade, but modern methods are on such an extensive scale as to 
constitute this kind of regulation a unique feature of present 


‘Exnort Duties of the World, Foreign Tariff Series Bulletin No. 42. p 2 
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international commerce. During the late war a number of nations 
developed an extensive system of control through a license sys- 
tem. The purposes were to prevent valuable materials from 
getting into the hands of the enemy, to conserve the supply of 
useful materials for use among the Allies, and in many instances 
to economize ocean shipping space. The nations have largely 
abandoned their war regulations, but :nother kind of control has 
been developed, usually under the benevolent eye of the inter- 
ested governments, if not at times by their actual assistance. 

The great oversupply of certain products, like coffee and rub- 
ber, suggests regulation as a means of protecting the producers. 
If the McNary-Haugen bill had not been vetoed, wheat, corn, 
cotton, and tobacco would have been added to the list of con- 
trolled raw materials. Sometimes, as in the case of international 
pools and cartels, regulation is sought partly to obtain monopoly 
gain, and partly to equalize production and consumption. The 
political aim is also involved, as with petroleum. At one time 
or another, capitalists of some of the great nations have sought 
to extend their control over iron and coal, and some commodities 
of lesser importance, such as tungsten, nickel, and natural 
nitrates, and interested governments have not been averse to the 
expansion of this influence. Both for the purposes of national. 
industrial expansion and for the further growth of political 
power, there can be no question that these systems are most 
effective devices. Before the War we used the term “economic 
penetration” to describe some of these methods. 

We may take as our illustrations rubber and coffee. In both 
these cases the United States is particularly concerned because 
our people are the largest consumers in the world of both these 
commodities. The total number of registrations of motor vehicles 
in the United States in 1926 was more than 22,000,000, and with 
the enormous production of automobiles, rubber has become an 
article of necessary consumption, if not a key material. 


THE CASE OF RUBBER 


The total production of wild and plantation rubber in 1925 
was about 515,000 long tons, and of this amount 381,800 long 
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tons—or 74.1 per cent—were consumed in the United States. 
Some ten or fifteen years ago, if we may judge from the price, 
there was a handsome profit in producing this commodity, and 
a still greater profit was in prospect if production could be kept 
beneath the growing needs of consumption. This encouraging 
outlook greatly stimulated,production. At any rate, the price 
of fine Para rubber in New York in 1910 was $1.908 a pound, 
and of ribbed smoked sheets, $2.066. In 1924 the price of the 
first kind had declined to 21.2 cents in New York, and of sheets 
to 26.2 cents. This great decline spelled loss for many producers 
and directed attention to methods of regulation. 

Production since 1910 has expanded more than seven times, 
from 80,000 tons to about 620,000 tons estimated for 1926. In 
fact, the output has expanded even during the period of control. 
From 1922 to 1926 it gained more than 200,000 tons. In the first 
named year the British government came to the aid of pro- 
ducers with legislation based on what is known as the “Stevenson 
scheme,” taking its name from the Secretary of State for the 
Colonies. According to the plan, prohibitive duties were to be 
imposed on rubber exported by estates in Maiaya in excess of a 
fixed percentage of norma! producing capacity. This ratio was 
to be changed from time to time, varying with the price. It was 
evident at the start that the scheme would encounter serious 
handicaps without the codperation of the Dutch, but the Nether- 
lands refused an invitation to join. However, British producers 
in Dutch colonies agreed voluntarily to restrict their output. 

The original enactment became effective in 1923. Some of the 
important provisions were as follows: No person was permitted 
to export rubber without a license, or coupon, or other document, 
issued by the Controller of Rubber Export. The duty was based 
on a fixed scale. In case of holdings under twenty-five acres the 
exporter used a coupon and was taxed the minimum rate. Pro- 
ducers with an excess over twenty-five acres were put on a 
license basis. If they shipped no more than their allotment they 
paid the minimum duty. But if they exceeded a specified per- 
centage of “standard production” they paid the duty on a sliding 
scale. The percentage for each quarter was based on the average 
price of rubber in the London market during the preceding quar- 
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ter. The Assessment Committee decided what was the standard 
production of the estates. 

According to the regulations in effect November 1, 1926, the 
operation was as follows: 

If the average price during any quarter be less than 1s. 9d. per lb., 
but not less than 1s. 3d., the percentage exportable at minimum duty 
for the ensuing quarter will be reduced,by 10. But if the reduction 
be from a figure of 100%, the reduced percentage shall be 80. If the 
price be not less than ls. 9d., but less than 2s., there will be no change. 
But if the average price be not less than 1s. 9d. in each of three con- 
secutive quarters, the percentage for the ensuing quarter shall be 
increased by 10. If 2s. a lb. or over for any quarter, the percentage 
will be increased by 10. But if the increase be from 80% the increased 
percentage will be 100. Where the average price is below ls. 3d., the 
percentage will be reduced to 60. Where it is over 3s., the percentage 
will be increased to 100. But all this with the proviso that in no case 
will the percentage ever exceed 100 or become less than 607 


The expressed purpose of the Stevenson Act was to stabilize 
conditions between producers and consumers. The proponents 
of the plan realized that there was little hope of achieving this 
result by outright control of prices, and so they sought to regu- 
late one of the factors upon which the price is based, namely, 
the supply. It was believed at the time the act was put into 
effect that the existing oversupply was only temporary, and that 
world consumption would soon overtake the capacity for produc- 
tion. Since the full production of Malaya and Ceylon was about 
360,000 tons, the maximum curtailment, namely, 40 per cent, 
would have involved a reduction of only 140,000 tons, and it 
was believed that the growing demand would shortly absorb this 
excess, and that control would no longer be necessary. These 
estimates overlooked certain important factors which we shall 
discuss presently. 


ALORIZATION OF COFFEE 


For some years a similar condition of oversupply has existed 
in the case of Brazilian coffee, and here, also, efforts have been 
made to deal with the question of the surplus. Since Brazil ex- 
ports, as a rule, nearly 70 per cent of the world total, control, 
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at least for a time, seems to hold out some promise for success, 
provided local conditions can be regulated. Moreover, another 
encouraging feature is the limited number of planters. 

The valorization policy was first adopted in Brazil about 1906. 
Some ten years prior to this date the agricultural products of 
Sao Paulo, the chief coffee state, had been somewhat diversified. 
But with the increase in profit in the production of coffee, planters 
largely abandoned the growing~of corn, rice, beans, and other 
commodities as commercial crops and gave their attention to 
coffee. Overproduction was the result. The history of the attitude 
of the farmers of Sao Paulo during the five years after 1900 reads 
very much like chapters from the recent story of American 
farmers. Prices declined; farms were mortgaged; foreclosed prop- 
erty passed into the hands of bankers, and in some cases into 
foreign hands. In the midst of this depression planters demanded 
that the government restore prosperity. The outcome was the 
development of the valorization schemes. 

As early as 1902, as a preliminary step, the state of SAo Paulo 
prohibited for several years the planting of new coffee trees. In 
1906 the states of Minas Geraes, Rio de Janeiro and S4o Paulo 
entered into an agreement to provide for control overproduction 
and marketing. A loan of about $75,000,000 was made to carry 
out the plan. Subsequently, the two other states withdrew and 
Sao Paulo was left to carry the burden. From time to time the 
Brazilian government has granted financial support to various 
valorization plans. In 1921, for example, the federal government 
issued paper money, which, with the help of other loans, made 
possible the purchase of over 4,500,000 sacks of coffee. In 1922 
the President was authorized to arrange for a Permanent In- 
stitute for the Protection of Coffee. Among other things, this 
organization was to provide for loans to growers on easy condi- 
tions, and for the guarantee of coffee deposited in official ware- 
houses. Upon certain occasions large foreign loans were required 
to carry surplus crops. Such loans, of course, involved the inter- 
vention of the international banker and an administrative com- 
mittee composed of representatives of government and bankers. 
When coffee was deposited as security for such loans the dis- 
posal of the product was in the hands of the committee. 
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As with the control of rubber, those who administered the 
valorization of coffee went behind the price to one of the factors 
upon which the price depended. In other words, they sought to 
control and allot the supply. Thus, according to an agreement 
signed by four Brazilian states in May, 1927, a fixed percentage 
of the coffee shipped from the ports of Santos, Rio de Janeiro, 
and Victoria was allotted to the coffee-producing states tributary 
to these ports, and each month as many bags of coffee were 
to be admitted to those ports as were exported the previous 
month. 

The success of valorization is yet to be tested. There is no 
doubt that, with the exception of the brief period from 1907 to 
1910 inclusive, the import price into the United States has been 
higher than before valorization was put into effect. In some 
years the average price has been very much above the 1906 
level. But, of course, there is a great question about the cause. 
The United States is the largest consumer of coffee in the world; 
both our total and our per capita consumptions have increased 
greatly during this period. To give the figures, in 1906 this coun- 
try imported 853,800,000 pounds, or 9.72 pounds per capita. 
In 1926 imports amounted to 1,495,500,000 pounds, or 12.4 
pounds per capita. While it is,true that European consumption 
declined in 1926 compared with 1914, the growth of the American 
demand more than offset the loss in Europe. Occasionally, frost 
and poor crops in Brazil have relieved the market of the surplus 
of previous years. Moreover, the producers of coffee in Central 
America, and in the northern parts of South America have not 
yet had time, since the rise of prices, to materially increase their 
crops. Because the coffee tree does not yield until the fifth year 
new production does not respond at once to rising prices. Valori- 
zation, therefore, has yet to meet non-Brazilian competition 
which may appear as a result of more favorable market condi- 
tions. 


THE MCNARY-HAUGEN PLAN 
Although, because of the President’s veto, control of certain 


agricultural products was not put into effect in the United States, 
the so-called Surplus Control Bill deserves brief study because 
% 
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it is in the spirit with the world movement for control of great 
materials. As the American student knows, the demand for this 
measure arose because of the depression in some agricultural sec- 
tions, and by reason of the desire for a more orderly system of 
marketing. Thus, the American farmer has this much in common 
with the rubber-planter and the Brazilian coffee-grower. But in 
details the American plan way’ different from British and Bra- 
zilian methods. : 

In the preamble of the bill Congress declared its policy to be 
the promotion“ of orderly marketing of agricultural products 
both in the United States and in foreign trade, the control and 
disposition of the surplus, and the prevention of undue depression 
of prices because of the periodic appearance of a surplus. In 
these respects the declared purpose of control was in agreement 
with the practice in regulating coffee and rubber. 

The deus ex machina in the proposed organization was the 
Federal Farm Board to which was entrusted the general powers 
of policy and control. This board was to have been composed 
of the Secretary of the Treasury, ex officio, and twelve members, 
one each from the Federal Land Bank districts, appointed by 
the President in the usual manner. The board was specifically 
charged with the duty of collecting information about crop con- 
ditions, prospective supply and demand, and the possibilities of 
the appearance of a surplus in any of the controlled commodities. 
The act also provided for the appointment of advisory councils 
of seven members for each of the controlled commodities. These 
bodies were to be distinguished by the name of the commodity 
under their immediate supervision, as for example, the “Cotton 
Advisory Council.” The councils were to advise with the board 
as to methods of control, and they were to study data gathered 
by such councils or submitted by the board. 

Although the price feature was not stated in the bill it was 
expected that prices would be stabilized on a higher level than 
existed during the last four or five years under the régime of in- 
ternational competition. It was deemed necessary, also, to guard 
against overproduction. The much mooted equalization fee was 
expectcd to serve this purpose, and in addition, it was to defray 
the expenses of control. The framers of the bill were so insistent 
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on this feature that they were willing to take their chances 
with a veto if the bill contained this provision. 

The fee would have been most difficult to administer. It was 
to have been collected from each unit of the commodity at the 
most convenient point on the way to market. Thus the task 
might have fallen on any one of a number of processors—millers, 
packers, canners—or on the transportation companies, or even 
on the sellers directly. In any case, this signifies that the fee was 
to have been deducted from the selling price of the commodity. 
The act set aside $400,000,000 to be used as a kind of revolving 
fund. Of course, the Farm Board could not stabilize international 
prices, but it was hoped that it could maintain the American 
price and sell the surplus in foreign markets. This feature would 
have had a serious effect on wheat producers in European coun- 
tries, to say nothing of the depressing influence on farmers in 
Argentine, Australia, and other places which market their wheat 
in Europe. Their international purchasing power would be di- 
minished, including their capacity for purchase in the United 
States. No one could foretell the effect of such a measure on the 
intricate fabric of manufacture and trade in the United States, 
nor upon the commerce of other countries with America. Some 
countries, no doubt, would have been forced to readjust their 
tariff policies to meet the new situation. 


RESULTS OF SYSTEMS OF CONTROL 


One obvious effect of this system of control, whether applied 
to rubber, coffee, wheat, or to any other commodity, is to add 
one more element of risk to manufacturing consumers in im- 
porting countries. Regulation puts them more or less at the 
mercy of the control bodies. American coffee merchants have 
complained bitterly both of the secrecy and the uncertainty 
involved in the regulation of their commodity. An open market 
is easier to forecast than a controlled market. American tire 
manufacturers have suffered great losses because of the vacillat- 
ing methods of the British council. 

The feeding of the supply into the market is always subject 
to the policy, and sometimes to the whims, of the contral body. 
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When the purpose of regulation is to advance the price the ulti- 
mate consumer bears the burden. Moreover, control retards the 
natural process of weeding out inefficient products and _post- 
pones the diffusion among consumers of production and market- 
ing economies. In fact, it is a device for depriving consumers 
of the benefits of progress.‘ Further, the different parts of the 
world, or even adjacent regions, which produce any given com- 
modity are not on the same cost basis. Some have decided advan- 
tages over others. In some cases the cost is high, in others low, 
with a wide rdhge in between. While the elevated price brings 
temporary benefit to the high-cost producer, it confers a still 
greater advantage on the producer whose cost is low. In any 
event, it is a great stimulant to further production, and it thus 
aggravates the problem which it is designed to solve. Even the 
export tax feature, or the equalization fee, to name the American 
device, does not equalize production conditions because it is not 
assessed according to the relative advantages among producers 
as to cost. Finally, it would be difficult to justify an export tax, 
or an equalization fee, which took away from the low-cost pro- 
ducer the benefits of his condition, particularly when his low cost 
is obtained by efficient methods of production. 

When materials enter international trade there is an added 
disadvantage of control because the regulating bodies, if au- 
thorized by the laws of the home government, have no jurisdic- 
tion beyond national borders. Thus a country which employs 
such methods will sooner or later encounter reprisals in the form 
of tariffs, or discriminations of some other kind, against its 
commerce. Possibly this is one reason for the development of 
the international cartel. 


CARTELS 


A cartel, at least in European countries, is usually a loosely 
knit organization in which the participating companies retain 
their identity. The combined organization makes agreements with 
respect to prices; or production, that is, supply; or markets, 
which means regions or spheres of interest which the combined 
companies agree to control. fgscept for the features upon which 
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they agree the participating units manage their affairs inde- 
pendently. Cartels may exist wholly within national borders, 
but in many cases they are international in scope. Sometimes 
they are concerned chiefly with manufactured products; at other 
times, with raw materials. But their essential feature is control 
over some element of the marketing process. 

Professor Robert Liefmann describes five kinds of structures: 


(a) The purely regional cartel. In this type of organization each 
separate territory is reserved as a market for the products of the firms 
in that territory. 

(b) The regional cartel with agreements concerning marketing in 
other countries. These agreements may relate to any element of con- 
trol, such as price, supply, and division of the market. 

(c) The mutual agreement regulating prices without the intervention 
of regional cartels. 

(d) The agreement to limit output. In the case of international 
cartels, this form is not usually employed, due to the difficulties of 
allotment among members and of control over foreign production. 

(e) The syndicate. Such agreements are based on the sharing of 
orders and profits and the control of the entire market for certain 
kinds of commodities. 


Professor Liefmann refers to a large number of cartels which 
existed before 1896. For example, twenty-two of these arrange- 
ments were formed between German and English producers; 
thirteen between Germans and Austrians; ten between Germans 
and Belgians; and nine between Germans and French. But this 
list is incomplete. 

In the appended table we give a list of some of the more recent 
combinations. 


Commodity Countries Involved 


Algminum. 32... <% France, Germany, Great Britain, Switzerland, and 
portion of the industry in Norway and Austria. 
Formed, 1926. 


Artificial silk ..... Great Britain, Germany, Italy, and the combination 
includes certain plants controlled by German and 
British interests in the United States. Formed, 1927. 


Copper ..........United States, Spain, Belgium, Jugoslavia, and 
Great Britain. Formed, 1926, ¢ 
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Electric bulbs ....Germany, United States, Canada, the Netherlands, 
France, Italy, and Scandinavian countries, Great 
Britain, Austria. Formed, 1924. 


Enamel ware ..... Germany, Poland, Czechoslovakia, and Austria. 
Formed, 1926. 
RAW Steel “see's France, Germany, Belgium. Formed, 1926. 
EDARIDER Pai atc! a 9: «Ks Germany, France, Luxemburg, Great Britain, Aus- 
« tria, Czechoslovakia, Poland. Formed, 1926. 
ATOR Jess scee sies 4s Germany, Belgium, Czechoslovakia, and the Nether- 


lands. Formed, 1927. 


It is evident, therefore, from what has been said above that 
the cartel development is not a matter of the past ten or fifteen 
years; nevertheless, new factors have come into the movement. 
In the first place, in practically all the industrial countries, the 
capacity for production has been increasing more rapidly than 
the demand. The postwar readjustments, including the decline 
in many places of per capita consuming power, aggravated this 
situation. As a result, competition is much keener than in former 
years. Moreover, the more recent growth of mergers and amal- 
gamations has paved the way for cartel agreements by concen- 
trating large amounts of capital in the hands of some large 
producers; and finally, political conditions have had an influence. 
In some respects, postwar tariffs have made it more difficult 
for one country to market its goods in another. The international 
cartel is one method of escape from some of the burdens of high 
duties. 

Some ten or fifteen years ago the international cartel was 
regarded both by people and governments with apprehension, 
and for good reason. In some respects this form of organization 
has even greater monopoly power than combinations within 
national borders. For one thing, the arrangements are more ex- 
tensive and they are usually secret. Moreover, the agreements 
are beyond the control of any particular nation, even where 
such governments have enacted antitrust laws. 

Since the close of the late War the international cartel seems 
to be growing in favor for both political and economic reasons. 
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These organizations are regarded as one of the means for coping 
with some of the unfortunate results of the War, and of minimiz- 
ing the maladjustments within individual states, if not in the 
industrial world as a whole. 

In this connection Professor Liefmann states: 


Various leaders of industry—in different countries—have often recom- 
mended international cartels as instruments for overcoming the diffi- 
culties of the present economic situation throughout the world. The 
Cartel section of the German National Union of Industry has fre- 
quently discussed this question and set up a sub-committee to deal with 
it. The International Chamber of Commerce in Paris has put the prob- 
lem of international cartels on their agenda. A close investigation and 
supervision of international cartels is certainly desirable, and may best 
be carried out on an international basis. During the session of the 
Inter-Parliamentary Union in October, 1925, the Norwegian repre- 
sentative, Jon Sundby, moved that international cartels and trusts 
should be dealt with by that Union, and that a permanent commission 
be appointed for the purpose.’ 


THE AMERICAN TRUST 


Combination experience in the United States has led more 
and more away from the loose, or federated, form of organization 
to the amalgamation and merger, in which the various units are 
consolidated under one control. Thus we have passed through 
the stages of pool, legal trust, holding company, to complete 
consolidation. Although for commercial and manufacturing pur- 
poses the legal trust has about disappeared the name is still 
retained to designate the large organizations which are supposed 
to possess monopoly power. In many of the great fields of indus- 
try, such as steel, copper, automobiles and chemicals, there is at 
least one great company which has largely integrated related 
industries and which produces an appreciable portion of the 
total output of that industry. 

In America competition is always active, but there are some 
meliorating conditions which are not largely operative in Europe. 
For one thing, the industrial and financial power of the large 
companies is much greater than in Europe. In many cases these 
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companies are strongly fortified with liquid assets, often in the 
form of cash and securities, which serve as a cushion when 
times are hard. Moreover, the income of many of these com- 
panies is derived from diversified activities—and from income 
on inyestments—and this is also a benefit when times are bad. 
But a factor of utmost importance is not only the resiliency 
of the American market, but its enormous proportions; and this 
market is still growing ata very rapid rate. Further, the activi- 
ties of the trade associations in one way or another soften some 
of the rigors of“competition. And finally, if bad comes to worse, 
combination of weaker with stronger companies is sometimes a 
way of escaping bankruptcy, and often of paving the way for 
future profits. All in all, competition works in quite a different 
way in this country as compared with Europe. 

in international trade and industry many American companies 
pursue a kind of financial penetration—that is, acquiring interest 
in foreign organizations. To use the words of Professor Liefmann: 
“American capitalism seems to attach more importance to attain- 
ing adequate shares in the various British world monopolies and 
their profits than to beating them.” * But another way of gaining 
a profit out of foreign trading is investment in plants and trading 
facilities abroad. There are a considerable number of completely 
owned foreign subsidiaries of American companies. In fact, this 
is one way of stepping over tariff barriers. But the foreign sub- 
sidiaries also promote trade with the home country, as we shall 
see in a later chapter. The huge American investment in mining 
and other properties abroad is a foreign trade factor of no mean 
importance. 


AMERICAN COMBINATIONS IN FOREIGN TRADE 


We referred above to the growing interest of European govern- 
ments in the cartel movement. The United States has also pro- 
vided a legal means for American combinations to enter the for- 
eign field. Such provisions are contained in the Export Trade 
Act of 1918. One important reason for the enactment of this 
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measure was to make possible some form of association which 
could both compete in foreign markets with foreign combinations, 
and combine for selling American commodities to European com- 
binations. In one respect this act was a defensive measure, for 
one purpose was to enable American associations to deal with 
similar combinations abroad. But the proponents of the measure 
also looked forward to an aggressive foreign trade policy. The 
law makes legal a combination which is organized for the sole 
purpose of export trade; but such associations must not become 
a party to an agreement, or conspiracy, to raise or lower prices 
within the United States, or to restrain competition in this coun- 
try. Moreover, the act legalizes the acquisition of one company 
of a part, or even the whole of the stock of other companies if 
the purpose is to engage solely in foreign trade. The administra- 
tion of the provisions of the law are in the hands of the Federal 
Trade Commission. 


EFFECT OF COMBINATIONS ON THE DEVELOPMENT OF RESOURCES 
AND INDUSTRY 


Anyone who has observed the operation of American combina- 
tions knows the effect on industrial development. Some of the 
policies of these organizations are open to criticism, but this much 
is true—they are great engines of efficiency. They spare no money 
in eliminating waste, in improving methods of production, and 
in making technical and organization changes which reduce 
costs and make possible the expansion of sales. 

Such organizations possess all the advantages which econo- 
mists attribute to big business, such as increased efficiency arising 
from technical division of labor, the development of by-product 
industries which convert waste into valuable commodities, the 
employment of skill in every division, and the employment of 
industrial research in the solution of the problems of business. A 
large business which carries its enterprise into the foreign field 
for the development of markets and resources brings its facilities 
to other countries and in this manner contributes to the develop- 
ment of their resources and trade. 

But it should be added that in some cases combinations, 
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whether domestic or international, are not much more than a 
shield for inefficient production. Such combinations enable the 
weaker members of the industry to exist because they are spared 
some of the depressing effects of competition, and because the 
combination itself removes somewhat the fear of rivalry. Some 
business is allotted even to the weaker, members, and while they 
may make little or no profit, they are paid in expectation, and 
they remain as a burden to industry and to consumers. In some 
cases the great purpose of combination is monopoly gain. 

According to the report of the world economic conference, held 
at Geneva in May, 1927, combinations must be considered as 
“good or bad according to the spirit which rules the constitution 
and the operation of the agreements, and in particular, according 
to the measure in which those directing them are actuated by 
a sense of the general interest.” > The members of the conference 
were of the opinion that if such combinations were able to secure 
a more methodical organization of production and a reduction of 
cost, and if they acted as a check upon uneconomic competition, 
a great deal could be said in their favor. But, on the other hand, 
if they engaged in monopolistic practices they were a check upon 
technical progress, and as such they were a menace. 


QUESTIONS 


1. Does “unregulated freedom” in business matters create evils which 
do not cure themselves? 

2. What can be said for and against the laissez faire doctrine in 
business ? 

3. What tests would you apply in determining when an industry is 
“affected with a public interest”? 

4. Are tariff duties an effective method of building up home indus- 
tries? 

5. Explain the term “preferential tariff.’ How does it work? 

6. Does protection promote the investment of foreign capital in the 
protected country? Why? 

7. Do protective tariffs tend to promote the development of the 
resources of the protected country? Why? 

8. Why do some countries levy export duties? 

9. How may the “preferential principle” be applied to export duties? 


5 Commerce Reports, April 30, 1928, p. 262. 
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10. What is meant by the term “economic penetration”? Is the eco- 
nomic position of a country endangered when it is penetrated by the 
capitalists, or industrialists, of another country? Why? 

11. Discuss the rubber restriction, scheme. What do you think of it? 

12. Is it possible to stabilize—for any length of time—the production 
of such raw materials as rubber, coffee, and wheat? Why? 

13. What methods have been employed in recent years to solve the 
problem of overproduction of certain great raw materials? What do 
you think of these methods? 

14. Is it possible, for any length of time, to stabilize the prices of 
materials on a higher basis than would be established in a free, com- 
petitive market? Why? 

15. Name and discuss the economic results of systems for controlling 
surpluses. 

16. Explain the operation of international cartels. Account for their 
development. 

17. Is there a difference between the American trust and the Euro- 
pean cartel? 

18. Why do not American producers enter international agreements 
as readily as those in Europe? Have we other ways of accomplishing 
the same purpose? Explain. 

19. In what ways do combinations affect the development of world 
resources? 
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3 CHAPTER IV 


RELATION OF FOREIGN INVESTMENTS TO DEVELOPMENT 
OF RESOURCES 


On several occasions we have referred to the relation of for- 
eign investments to the development of resources and trade. The 
enormous growth of the demand for raw materials, which must 
now be obtained from all parts of the world, has made this form 
of investment not only necessary, but at some times very profit- 
able. The investments of the nations are the means for supplying 
the industrial portions of the world with great volumes of food- 
stuffs, with many essential metals, with rubber, petroleum, 
timbers of many kinds, precious metals and stones, and textile 
fibers, to mention only a few of the important commodities which 
enter world commerce. Investments also supply many facilities 
for trade without which the opening of new resources would be 
impossible. In this class belong railroad building, the operation 
of ocean shipping, the building of ports and harbors, to say noth- 
ing of financial and merchandising facilities, such as branch and 
agency banks, stores, and warehouses. 

The funds for foreign investments are supplied by only a few 
countries and the chief trade benefits accrue to these same na- 
tions. This financial aid is supplied largely by private capital, 
but the nations which are now engaged in the industrial promo- 
tion of their dominions obtain large sums for this work by bor- 
rowing or by taxation. 


NEED FOR FOREIGN INVESTMENTS 


Private capitalists are, of course, in quest of profits. This is one 
motive for the export of capital. But there are more fundamental 
reasons. The higher rate of return in foreign investments is due 


in part to the growing needs for the materials which the outer 
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world supplies and in many instances to the more prolific nature 
of foreign resources. Another underlying reason is the need for 
an outlet for the surplus of domestic savings. With severa! of the 
great nations—and the United States is the best example— 
savings are now accumulating more rapidly ‘than satisfactory 
means of investment. Hence some of the new capital seeks the 
outer world. During the years from 1920 to 1927 the foreign issues 
of the United States ranged from 10 to 18 per cent of the total, 
and in the United Kingdom during the same period from 16 
to 60 per cent. In other words, for one reason or another, some 
investors find the foreign field more satisfactory than the home 
country. 

We should consider the cause of investment also from the 
point of view of those who receive the new funds. The poorer, 
or more backward, parts of the earth are often rich in industrial 
resources which for various reasons they are unable to develop. 
They are held back because of lack of proper machinery, or 
lack of transportation, or even by the absence of liquid funds. 
Investments of European capital in rubber plantations in the 
Malay Peninsula are estimated at more than $325,000,000. The 
natives themselves could not supply this sum. Development, 
therefore, depends on outside financial aid. Countries, like Argen- 
tine, which possess rich agricultural lands, or like the west coast 
countries of South America, or the French Congo, or South Africa, 
which are rich in mineral deposits, are helpless without invest- 
ments from foreign sources. 

Nor is this the whole case. In many instances the people who 
reside in a given area are not aware of the resources which their 
land contains. Work of experienced geologists and of mining 
engineers is required to make the discoveries and to estimate 
the industrial possibilities. Backward people do not even know 
the commercial uses of their natural products. This knowledge 
must be brought to them. For example, for years the Indians of 
Missouri were not aware of the uses of lead. Not until Frenchmen 
brought firearms did the Indians learn that the lead resources 
could be put to some industrial purpose. Thus the development 
of the newer parts of the world requires not only foreign capital, 
but foreign skill and enterprise. : 
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USES OF INVESTMENTS 


During the later years of the recent War, when American 
interests were trying to consolidate their commercial gains in 
Latin America it was frequently urged that the United States 
could not maintain its trade without the investment of capital. 
The implications of this statement. were not true, partly because 
the merchants of this country had already built up a large trade 
before the War, and partly because there was a growing need for 
certain of our products which could not have been supplied 
satisfactorily from other sources. Yet, in general, there is truth 
in the statement that trade follows the investment. Then what 
is the relation between commercial expansion and the export of 
capital? 

At first thought one might say that the extension of credit to 
importing merchants is a form of investment and that this credit 
must be given if the foreign merchant continues to buy. As a 
matter of fact, when the exporter actually carries the burden 
of credit he employs capital to expand his trade. This is, indeed, 
a form of foreign lending. Possibly this is what the South Ameri- 
can merchants meant when they urged North American mer- 
chants to seek commerce by the route of investment. A large 
amount of the capital of the trading countries is involved in 
goods in transit, and on the shelves of distant consumers. 

But the use of commercial capital is not the only form of 
foreign lending. Investment which lays a permanent basis for 
trade takes the form of development of resources. We may sug- 
gest two ways in which this is done. First, funds may be put into 
facilities for trade, such as branch banks and agencies, ware- 
houses, repair shops, and the building of factories, and more par- 
ticularly in the opening of means of communication, including 
railroads, improved port facilities, and telegraph lines. Such 
provisions must be made if commerce is to expand beyond the 
primitive stage. 

A second way in which investment lays a permanent founda- 
tion for trade is in the actual exploitation of resources. In some 
areas the development of the soil resources has been an impor- 
tant source of trade. But the private investor frequently seeks 
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profit from mineral and timber lands and from water power. 
Investments, therefore, may be classified as to their uses into 
expenditures for commercial facilities, and outlay for develop- 
ment of natural products. Government borrowing is usually for 
the first purpose, although the nations sometimes have other 
uses for borrowed sums. 


.} 
MEANS OF COMMUNICATION 


Transportation of some kind must precede the actual work of 
exploiting natural resources. This fact has been recognized by 
all commercial nations. If private capital will not venture, the 
burden of railway building falls upon the governments. No doubt, 
in some cases, government ownership has become an established 
policy, and this is one reason why the lines are not built and 
operated by private enterprise. But it is true, nevertheless, that 
in many instances the promise of an income from railway owner- 
ship and operation is not sufficient to encourage private capital 
to construct the lines. Government investment is therefore neces- 
sary. But the conditions of ownership and operation are by no 
means uniform from country to country. Some private mileage 
exists in practically all countries. In some cases governments 
own the properties, but lease the operation to private companies. 
And in some instances the lines are owned and operated by 
private enterprise but the government guarantees the companies’ 
bonds. 

A large percentage of the mileage of all South American coun- 
tries is government owned. In Brazil, for example, in 1925, about 
11,150 miles belonged to the federal government, about 4,570 
were owned and operated by the various states, and 3,290 miles 
were owned by private companies. Most of the mileage of Argen- 
tine is privately owned. It was constructed originally by British 
capital and it is now largely controlled by British owners. But 
in 1925 the government of Argentine owned and operated about 
4,300 miles. Most of this mileage, however, was for the purpose 
of promoting the development of some of the newer parts of 
the country. In 1925 more than 36 per cent (1,977 miles) of the 
railways of Chile were privately owned. The roads were builf by 
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foreign capital to gain access to the rich nitrate and copper 
deposits of the country. 

In the Union of South Africa in 1925 only 500 miles of the 
total of about 12,500 miles were owned and operated by private 
capital; and in Australia less than 1,000 miles of the total of 
about 25,000 miles were owned and operated by private enter- 
prise. It is evident from the statements given above that even 
where foreign lending is to governments, the proceeds of the 
loans are often invested in the development of commercial facili- 
ties. This conditfon applies also to telephone and telegraph 
service. In many cases such properties are owned by governments 
and the lines were constructed with borrowed funds. With all 
kinds of communication the service is usually provided far in 
advance of actual needs. But the purpose is to employ such 
facilities as an encouragement to development. 


INVESTMENTS IN RESOURCES 


The investor has followed closely on the heels of the explorer 
in practically every part of the world. This was the case with 
the trading companies several centuries ago. The history of the 
fur traders as exemplified by the Hudson’s Bay Company is a 
little more recent illustration. The discovery of a great resource 
of any kind is the signal for the movement of capital. The great 
gold rushes of modern times are other obvious illustrations of 
this fact. At present, the great rivalry among American, British, 
and Dutch companies for control of petroleum is hardly less 
spectacular. But in a much quieter way the business enterprise 
of the great nations is in quest of baser metals, of opportunities 
for exploiting the products of forest, soil, and waters. For years, 
British and German capitalists have engaged in producing nat- 
ural nitrates in Chile. American and British capitalists are de- 
veloping the copper resources of Chile. In one way or another 
the same interests are involved in exploiting deposits of tin, 
bismuth, and gold in Bolivia. In South Africa, gold and diamonds 
are being produced by British enterprise; the rubber plantations 
of Malaya are worked largely by British and Dutch companies. 
American producers are interested in iron ore deposits in Chile 
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and Cuba, in manganese in Brazil, in petroleum, copper, silver 
in Mexico, in the production of fruit in several Central American 
countries, and in sugar plantations in Cuba and Porto Rico, and 
in the production of pineapples in Hawaii. These are only a few 
illustrations but they serve as examples of the uses to which 
some of the surplus capital of the investing countries is put. In 
many cases the investment is not in resources but in manufac- 
tures. The American meat-packers, for example, have invested 
many millions of dollars in packing plants in Argentine, Brazil, 
and Uruguay. In some regions capital is also invested in public 
utilities, in urban real estate, in agricultural lands, in merchan- 
dising, and in banking. 

We may take Cuba as an illustration of the scope of such 
investments. The amount of American capital in Cuba in 1925 
was estimated at $1,360,000,000 which was about 85 per cent of 
the total foreign investment in the island. The distribution of 
this amount is shown in the following table: + 


AMERICAN INVESTMENTS IN Cusa, 1925 


Nature of the Investment Amount 
SUCATEPTOMEL CLES menace eke atntns nee nner sree $ 750,000,000 
(COWMGMAINEM INNS ~ooocuacaossgueseuecs 110,000,000 
Riailroades ic.+. aecromnon om a eetoc en Ger nes 110,000,000 
iPurbliGe bilities meer saemeite cet? cies remo 100,000,000 
Real esta be ocr coke ee ss) Ocean eee ge 80,000,000 
WOOCS. Biel! GNP ao coon cocdsueccouo ser 50,000,000 
PAGEOTIOS: | veut salec.cc er eels aces See eee rata 40,000,000 
NING Sao Sanne ae aes bee oor ene ee 35,000,000 
Merchandise. ein...) aoueh ee camera teens 30,000,000 
ACTAOUUDT, JENS 5 caooccsacouenssoonces 25,000,000 
Baik ito Biot valersctncncy 9 sete ceeatveaa, cee eek eas eee 20,000,000 
IPOVANS, WEIEIMOURES, CWEs co caoncoconsucsoac 10,000,000 

ALO DATARA Rtcherrcte en ances eee eRe ere ete $1,360,000,000 


FOREIGN INVESTMENTS IN THE OLDER COUNTRIES 


During the earlier years of its industrial growth the United 
States received from Europe large sums for investment. Great 
Britain was the largest contributor. From about 1820 to 1836 


* Barron's, July 5, 1926. ® 
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the borrowed sums were invested chiefly in public improvements, 
such as turnpikes and canals, and to some extent in bank stock. 
With the beginning of the railroad era foreign investors bought 
largely of these securities; they also loaned large sums to states 
which at that time were embarking on great railway enterprises. 
In the course of years, European investments in the United States 
have become greatly diversified.”In addition to public securities, 
they included investments in the stocks and bonds of railroads, 
in ranching and farming, and in mining and manufacturing 
properties. z 

As late as 1914, when the War came, several billions of dollars 
of European capital still remained in this country. Estimates of 
foreign investments are always imperfect because it is impossible 
to locate all the sources of loans and to identify their transfer 
from one country to another. With this in mind the following 
quotation will give some idea of the status of European invest- 
ments in the United States at about the outbreak of the War: 
“The American Dollar Securities Committee of London estimates 
that it sold back to the United States about £285,000,000 worth 
of American securities, and that at least another £100,000,000 
went back to New York through private channels, making roughly 
a total of £400,000,000 of American bonds and stocks repurchased 
by investors in the United States.” ? But this was only a part 
of the total. In addition, large amounts of French, German, and 
Belgian capital were invested in this country. 

In the earlier years of our development foreign investment 
served its customary function of enabling business enterprise to 
build railroads, and to develop mines, ranches, and plantations. 
In later years this added capital was an important contribution 
in building up the large companies. At all times these investments 
gave momentum to our industrial growth. It would have been 
impossible for this country to expand as rapidly as it did without 
the financial aid given by foreigners, particularly to railroad- 
building, because transportation systems in the United States, as 
in every other part of the world, were the imperative need of a 
growing country. 


?C. T. Hallinan, American Investments in Europe, p. 12. 
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While foreign capital is still coming across the Atlantic, the 
stream has largely turned in the other direction since 1920. 
and now the American surplus is seeking an outlet in Europe 
and in many other parts of the world. 

It is natural that Canada, which is separated from us only by 
a political boundary, anon be a large recipient of American 
capital. Moreover, this country is relatively new and needs out- 
side financial assistance for the development of its many re- 
sources. In recent years investments from the United States have 
been on such a large scale as to lend some weight to the expres- 
sion, “the American invasion of Canada.” The largest single item 
is investment in national and municipal bonds amounting in 
1924 to over $700,000,000. In one way or another a large propor- 
tion of this sum is employed for developmental purposes. In 
addition, over a billion dollars of American capital were invested 
in Canadian railway, forest, mining, and fisheries industries. 
Public service and other industries claimed about $600,000,000; 
and there were considerable investments in land, banking, and 
insurance enterprises. In 1927 the total foreign investments in 
Canada were estimated at $5,238,000,000. The rapidity with 
which American capital has sought this country is shown by 
the fact that our total investments in 1913 were only $417,- 
100,000, while in 1927 the sum was $2,888,000,000.* 

Because of geographical propinquity the migration of capital 
from the United States to Canada is often for the purpose of 
establishing factories, or the operation of mercantile undertak- 
ings. In 1924 “there were in Canada 680 branches of American 
enterprises. These represent a capital investment of about $400,- 
000,000. They employ about 87,000 persons, and they paid an- 
nually in wages about $95,000,000. The value of the production 
of these factories was about $600,000,000 per annum. Since the 
total number of manufacturing establishments in Canada at 
that was about 43,000 and the total capital about $3,500,000,000 
the percentage of the total capital provided by the enterprises 
of the United States was about 11.5 per cent.” 4 


*Commerce Reports, June 4, 1928, p. 571. 
* Barron’s, Aug. 9, 1926. s 
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AMERICAN INVESTMENTS IN EUROPE 


With respect to Europe, the United States was a debtor nation 
before the War. But, at that, comparatively small sums crossed 
the Atlantic from America. In 1913 the total American ‘invest- 
ment in European countries did not exceed $350,000,000. Post- 
war conditions have changed the whole aspect of American finan- 
cial relations. In addition tothe war debts having a face value of 
some $12,000,000,000, this country has loaned large sums for 
both corporate and governmental purposes. Borrowing for the 
account of various grades of governments has of course been a 
large item, but private corporations have also been very large 
borrowers. In the latter case, American capital has been in- 
vested in banking enterprises; iron and steel industries; hydro- 
electric power plants; land-credit institutions; the manufacture 
of chemicals; textile industries; steamship, telephone, and rail- 
way stock; to mention only a few classes of investment. 

With reference to Germany, in many cases investment took the 
form of stock ownership rather than loans, although large sums 
were loaned to certain industrial companies. In 1925 the list 
included loans to August Thyssen Iron and Steel Works, German 
General Electric Company, Hamburg-American Line, Rhine- 
Main-Danube Corporation, and the United Industrial Corpora- 
tion, among various others. In 1928 large sums were loaned to 
Westphalia United Electric Power Corporation, the German 
Building and Land Bank, Rhine-Ruhr Water Service Union, 
Gelsenkirchen Mining Corporation, to Vesten Electric Railway 
Corporation, and others. During the last five years large loans 
have been made to various industrial enterprises in Belgium, 
France, Italy, Denmark, Poland, Czechoslovakia, Finland, Nor- 
way, and Sweden. 

In addition to the loans which are publicly offered, large 
amounts of American capital are being invested in foreign coun- 
tries through private agencies, including the direct purchase of 
securities, outright purchase of properties, and the establishment 
of American branch factories. Such investments sometimes take 
the form of export of machinery and supplies, or. the transfer 
of ownership through the intricate mesh of corporate finance, 
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and in many instances it is impossible to identify the proprietor- 
ship and to trace the means of transfer. 

These loans and investments signify that American capital is 
now contributing to a large extent in the upbuilding of certain 
European industries. The effect is to enliven enterprise, to stimu- 
late trade, and to promote the further development of European 
resources. ‘ 

This international flow of funds includes, also, much inter- 
country lending for both public and corporate purposes. The 
financial relations of the cartels, which we discussed in the last 
chapter, frequently involve investments of this description. 
While France, the Netherlands, Norway, and Sweden have been 
borrowers, their capitalists have also been lenders and investors 
in other European countries. During the years from 1924 to 1927 
inclusive, at least five countries made considerable long-term 
loans to Germany. The total long-term loans to this country dur- 
ing these years were estimated at 4,250,000,000 marks (par value). 
The United States was the largest lender, contributing about 69 
per cent of this total, but England contributed about 9 per cent, 
the Netherlands about 13 per cent, and Switzerland about 4 per 
cent. 

In the Orient, Japan is beginning to use her surplus funds for 
investment in other Far Eastern countries. But, as with many 
other nations, Japan is both a borrower and a lender. In fact, 
in 1928, the debts and investments abroad just about balanced. 
At this time the total foreign investments amounted to about 
two billion yen. More than 75 per cent of this amount was in- 
vested in China, and included both loans to Chinese national and 
provincial governments and investment in private enterprises. 
On the other hand, foreign investments in Japan amounted to a 
little more than two billion yen and included holdings of govern- 
ment and municipal bonds, and corporate stocks and bonds owned 
by foreigners. 


AMERICAN INVESTMENTS IN LATIN AMERICA 


It is not surprising that North American enterprise should take 
the leading part in the development of the industrial opportuni- 
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ties of Latin America. The richness of the resources is an inviting 
factor. Some of these natural products, such as copper, are like 
those which American companies are exploiting on a large scale 
in the United States, except that in some cases the Latin Ameri- 
can sources are more prolific than those of the United States. 
With their engineering skill’ and experience the American com- 
panies enjoy a great advantage’ in operations in Latin America. 
That some of these products compete with our own is a factor of 
importance, since ownership and development give the North 
American organizations the benefit of combined control. More- 
over, Latin America produces many articles of which the United 
States is the largest consumer, such as sugar and fruits, and it is 
therefore profitable for American capital to engage in these 
enterprises. Since much of Latin America is in the tropics many 
products supplement those of the United States. There is there- 
fore advantage to this part of the world for American enterprise 
both to produce and to market these products. As another cause, 
we should not overlook the large amounts of American surplus 
capital which are seeking the most profitable outlet. The relative 
nearness of these areas to the markets of the United States, and 
the political security which prevails in most of these countries 
are factors of some importance. In view of these various con- 
ditions it is not surprising that Latin America should receive so 
much attention from the business enterprises of the United 
States. 

Cuba and Mexico were the first countries to the south to receive 
large amounts of American capital. The leading activities in the 
latter country have been the development of petroleum resources, 
and the production of silver, copper, lead, and zinc, although 
Americans have a considerable financial interest in other enter- 
prises. The rise of the Mexican petroleum industry, particularly 
since 1913, has been the result of the investment of large amounts 
of American capital. In the case of Cuba, the establishment of 
an orderly government after the Spanish American War was the 
occasion for a rapid increase in investments in the island. Funds 
were employed in sugar and tobacco enterprises, in mining, in 
public utilities, and to some extent in manufacturing. And, of 
course, the Cuban government has been a large borrower. 
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Until about fifteen years ago Argentine, Chile, and Brazil were 
largely neglected by American capitalists, but within the last 
decade the stream of North American funds has been flowing 
strongly to all these countries until at the present time this 
section ranks second only to Cuba and Mexico in American 
financial esteem. Until about 1908, when Americans began to take 
an interest in Chile, our total investment was probably less than 
$25,000,000; but since that date an interest has been built up 
rapidly in mining properties, banks, railroads, steamship lines, 
and to some extent, in manufacturing plants. The total investment 
in 1926 was estimated at about $360,000,000. The amount in 
Argentine in 1924 was estimated in a compilation by our De- 
partment of Commerce at $312,000,000, of which $100,000,000 
covered investments in other than government securities. 

An illustration of the manner in which American enterprise 
operates in manufacturing and merchandising in Chile may be 
obtained from the following statement: 


American capital has been slow to enter the manufacturing industries, 
whereas a large part of the capital credited to continental Europeans 
is represented by this type of investment. Nevertheless, certain fac- 
tories have been established by American companies, notable among 
which are the assembling plant of the Ford Motor Car Company, the 
Caupolican textile mills of Grace and Company, the sugar refinery of 
the same concern, the filling plant of the West India Oil Company, and 
the explosive plant at El Loa in which American capital has an equal 
share with British. The combined investments in these plants and in 
their distributing agencies will reach the sum of approximately 
$6,000,000." 


In merchandising, American companies were represented by 
such organizations as W. R. Grace and Company and Wessel, 
Duval and Company, two large trading houses which had been in 
the market for many years, and both of which had extensive 
investments in properties and stock. The Singer Sewing Machine 
Company, the United States Steel Products Company, the United 
States Rubber Export Company, the United Shoe Machinery 
Corporation, the American Locomotive Sales Corporation, the 
American Smelting and Refining Company, and the Aluminum 


°Investments in Latin America, II, “Chile,” p. 7. 
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Company of America, among others, maintained branch offices in 
Chile for the purpose of marketing their products. 

British investors were also active in Chile. In 1924 the total 
holdings amounted to £61,567,000. This sum was involved in 
national and municipal loans; in railways, banks, commercial 
and manufacturing enterprises; in land; in the supply of tele- 
phone, telegraph, gas, and water service; in mining; and in the 
production of nitrates. But the British and Americans were not 
the only investors. Considerable sums were supplied by the 
French, Spanish, Italian, Norwegian, Dutch, and Belgian in- 
vestors, and some Argentine capital was also invested in Chile. 
A similar condition prevailed in regard to investments in other 
South American countries. 

American loans to Latin American governments have increased 
rapidly since 1921. During the seven years from that date to 1927 
the total public offerings in this country of Latin American 
issues amounted to $1,425,879,000.° Argentine has been one of the 
largest borrowers, but Brazil, Chile, Colombia, and Peru have 
also received large sums. In the case of the Central American 
countries, both loans and investments have been relatively small, 
compared with the other sections of Latin America referred to 
above. 


AMERICAN AND BRITISH FOREIGN INVESTMENTS COMPARED 


At best, statements of the foreign investments of the countries 
are only estimates. These statements are based on various data, 
some of which can be obtained with a fair degree of accuracy, 
and the others are largely guesswork. Some of the items which 
enter into these computations are public offerings of securities, 
values of stocks and bonds listed on the exchanges, interest and 
dividend payments of foreign governments and companies which 
pass through the hands of home bankers. Obviously, these iterns 
do not cover large sums which fail to make their appearance in 
any of these ways. When the estimates are based on payments 
of interest and dividends they assume a rate of return which 


®Commerce Reports, Jan. 9, 1928, p. 65. 
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may, or may not, be true; moreover, such computations are 
inaccurate because of the practice of many companies of re- 
investing a portion of their income, and because of other financial 
manipulations. All estimates, therefore, must be taken cum grano 
salis. Although such figures may miss the mark, they supply the 
only available data concerning the extent of foreign borrowing 
and lending. k 

With regard to Britain, the Board of Trade estimated the total 
net income from overseas investments in 1926 at £270,000,000. 
If this sum represents a 5 per cent return, the total investment 
amounted to about £5,400,000,000. In the case of the United 
States: “There are no official estimates in Washington as there 
are in Whitehall, and we must turn to private conjecture. Dr. 
Max Winkler, Vice-President of Moody’s Investors’ Service of 
New York and London, places the American total at the end of 
the year 1926 at $13,000,000,000 or £2,600,000,000. The Wall 
Street Journal suggests $12,250,000,000 or £2,450,000,000. This 
figure does not include the various war debt settlements. If they 
be added at their present value, $3,500,000,000, the total would 
reach $15,750,000,000 or £3,150,000,000.” 7 

A recent tabulation of our Department of Commerce places 
the “net nominal capital” involved in foreign securities publicly 
offered in the United States during the years from 1914 to 1927 
inclusive as $10,087,000,000. This, of course, does not include the 
war loans by the United States government to various govern- 
ments in Europe.* In recent years, the foreign lending of the 
United States has greatly exceeded that of the United Kingdom. 
An accurate comparison of the: figures is impossible because the 
British figures are based on prices of issue while the American 
data are based on par values. With this in mind the adjoining 
table presents a comparison of the foreign lendings of the two 
countries from 1920 to 1927 inclusive. 

This table shows that the total foreign capital issues of these 
two countries for the eight years ending with 1927 amounted to 
nearly eleven billion dollars. Prior to the War France was one of 
the largest lenders in the world. It was claimed at that time that 


‘Hallinan, op. crt., p. 10. 
*Commerce Reports, Aug. 16, 1928, p. 133. $ 
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ForpiGN CapiraL Issups OFFERED IN THE Unirep Starrs 
AND IN THE Unirep KIncpom 


Year United States United Kingdom 
G20 Weert ose $ 585,000,000 $218,000,000 
ODT nek ect 631,000,000 445,000,000 
ODD aa oe ect 682,000,000, 599,000,000 
IPB dos aes aioe 414,000,000 ~ ~ 622,000,000 
TAUPE Lele ie AS eae 928,000,000 593,000,000 
LOD cee trace 1,085,000,000 424,000,000 
1926 wen eos eek 1,135,000,000 546,000,000 
LO ZT con ngy tees 1,376,000,000 674,000,000 


the Paris Bourse “controlled the credit of forty countries.” While 
this overstates the case, it is true nevertheless that a considerable 
number of countries looked to France for financial assistance. 
Paris was one of the leading markets for loans to Russia, Spain, 
Portugal, Greece, Turkey, Roumania, Serbia, Algeria, and Tunis. 
In addition, the French people held large amounts of South 
American issues. From the statements given above we may con- 
clude that the United States, the United Kingdom, and France 
were great reservoirs of credit. From these sources funds flowed 
to all parts of the world to promote either directly or indirectly 
the exploitation of resources and the development of trade. The 
United States has performed this function chiefly for the western 
hemisphere, but it has recently become a large lender to various 
European countries. 


CONTROL OF FOREIGN LOANS 


The lending of private capital abroad may affect national 
policy. For this reason, governments often make known their 
wishes to the international bankers. At times, private lending 
may embarrass the home government, as was the case a few years 
ago, when certain French bankers made loans to Turkey much 
to the discomfiture of Russia. As a rule, nations which are 
ambitious to expand their trade and build up political power look 
with favor on foreign loans, since lending builds up commerce, 
and develops distant resources. The home country expects to re- 
ceive benefits from such activities. If the relations between 
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borrowers and lenders work out according to expectations the 
government of the lending country is not called upon to use its 
offices in extracting payment from unwilling debtors. But it does 
not always turn out this way. Debtors sometimes delay payment 
of interest and principal. Occasionally, they repudiate their 
obligations. And sometimes, as with a few of the turbulent na- 
tions, a little revolution now and then threatens the orderly 
payment of debts, or results in the destruction of property to 
which creditors may have a legitimate claim. Under such con- 
ditions they call upon their government for protection. 

In recent years another reason has arisen to give governments 
concern about foreign lending. It has become possible to use such 
loans in ways which work to the detriment of industries and 
consumers in the lending country. We have referred to the 
attempts to control certain important raw materials. The Steven- 
son rubber scheme, British control of tin and of Egyptian long 
staple cotton, the Franco-German potash monopoly, the state- 
owned Coffee Institute of Brazil, the Dutch control of quinine, 
and the Chilean control of natural nitrates and iodine are illus- 
trations of this idea. Large amounts of capital are required to 
make such control effective, and funds for this purpose are often 
sought in the international money markets. With a plethora of 
credit the United States has become the natural haven for 
borrowers of every description, including those who seek world 
monopoly. 

In this connection, Mr. Hoover recently argued that American 
consumers were being exploited by foreign monopolies which were 
either state-owned, or which enjoyed special protection from the 
state. He especially “attacked (and prevented) a proposed loan 
to the Franco-German potash combine, and he also attacked a 
loan to the Brazilian government to be secured on the revenue 
of the ‘Coffee Institute.’ Here he was less successful; the coffee 
loan was merely postponed until 1926, when it was successfully 
floated to the extent of $60,000,000—the largest loan Brazil ever 
secured from New York.” ® 

The huge loans of the nations are now calling attention to new 


* Hallinan, op. cit., p. 41. ® 
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principles which as yet have not been clearly formulated, but 
which in time will crystallize into rules to guide the international 
bankers. It has been suggested that one of these principles should 
be the accomplishment of “certain results believed to be to the 
economic or financial advantage of the American people.” Of 
course, the difficulty comes with the practical application of the 
rule; but the modern uses of international funds, and the trouble 
which sometimes arises from international lending, suggest that 
some principles should be kept in mind. 


Ca 
FOREIGN CONCESSIONS 


The grant of concessions is closely related to foreign lending. 
In fact, many investments are made on the basis of concessions. 
A grant of this kind gives to private companies certain rights to 
explore for resources, or to develop certain kinds of industries. By 
this method foreign companies obtain an entrée into a region to 
carry on some business activity. Thus, concessions may relate to 
the exploitation of forest or mineral resources, to the working of 
plantations, the development of water power or transportation, 
and even to the importation of labor and the development of 
industries. 

As arule, the people of the country which grants the concession 
are not able themselves to carry on these activities and the grant 
is made with the expectation of a benefit of some kind, usually in 
the form of an income or royalty. In short, a concession is a 
means by which the poorer countries hope to have their re- 
sources and industries developed, and meanwhile to receive some 
immediate financial consideration. 

The American companies which have been active in Mexico are 
familiar with this process, because much American capital which 
entered that country operates under a concession. Venezuela is 
now making similar grants to foreign companies which are explor- 
ing for petroleum. In fact, practically every Latin American 
country has granted concessions for the exploitation of some re- 
source. Not long ago, Paraguay made a grant to an English 
engineering firm for the building of port and harbor works at 
Asuncion. By the terms of the contract the company was to con- 
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struct the works and was permitted to collect certain duties; 
part of this income was retained by the company, and the bal- 
ance was to be turned over to the Paraguayan government. The 
duration of the contract was 99 years. But under certain con- 
ditions the government was permitted to terminate the arrange- 
ment in 37 years; if the company failed to discharge its 
obligations, the government reserved the right to take over the 
enterprise upon the payment of the amount already invested, plus 
61% per cent compound interest. 

In a similar way, the government of Venezuela granted a 
concession to the National River Navigation Company which 
permitted this organization to engage in the coastwise navigation 
of the country, to explore for natural resources, to bring in 
colonists, maintain steamboat service on the upper Orinoco, es- 
tablish cattle ranches, and to do a great many other things that 
held out a promise of profits. In return, the company agreed to 
pay 100,000 bolivars a year during the first five years, 125,000 
bolivars during the second five years, and 1,000,000 bolivars a 
year thereafter. 

Much of the petroleum development of the Near East is under 
the concession system. This is also the case with the plantation 
rubber industry, and for that matter, with the natural rubber 
industry in Amazonia. The development of the Congo copper 
deposits is the result of a concession granted to the Union Miniére 
du Haut Katanga. Since the revolution, Russia has held out most 
alluring concessions to British, American, and German capitalists 
for the purpose of attracting capital. These are only a few illus- 
trations of the method which is very general over the world. 

A concession, like a debt, sometimes turns out to be a source 
of trouble. The competition among the capitalists of the great 
nations often leads to bitter rivalries in which governments be- 
come involved. The recent conflict over petroleum in the Near 
East is an example. Nor is this the only basis of trouble. Coun- 
tries which offer concessions are sometimes not aware of the 
value of the grants; at a later time they may regret the bargain 
and try to escape their part of the contract. Moreover, at some 
later date, if the business prospers, they begin to fear the grow- 
ing power of the concessionaire and seek to curtail the original 


FOREIGN INVESTMENTS 81 


grant. If there are great profits in working foreign resources there 
are also great risks both for companies, and for governments 
that make the grants. Nevertheless, concessions are a most useful 
method of distributing new capital over the world, and of secur- 
ing widespread development of resources. 


¢ 


EFFECT OF FOREIGN INVESTMENTS ON COMMERCE 


Foreign investment is not only a great aid to the opening of 
new resources, Hut it supplies an enormous stimulus to commerce. 
The nations which borrowed from the United States during the 
War spent practically all the borrowed sums in this country for 
food, iron, and steel, ammunition, and supplies of many kinds. 
Even when foreign governments borrow for the purpose of making 
public improvements the proceeds of the loans are often spent 
in the lending country. In fact, it is sometimes stipulated in the 
loan that the funds must be spent in whole or in part in the 
country of the lender. Thus, the process of foreign investment 
is intimately related to exporting. 

That lending leads to the development of export business is 
most obvious in the case of the building of railways in new 
countries, or the opening of mines and the building of manufac- 
tures. The new country is not able to produce the machines, tools, 
and supplies needed to make the improvements. Thus, it becomes 
necessary to export railway iron of all descriptions, cars, loco- 
motives, and supplies. The proceeds of the investment are spent 
in the country which makes the loan, and the railway equipment 
is exported. The same process is involved in the development of 
mines and the establishment of factories, for these enterprises, 
also, require tools and machines which are not produced in the 
country whose resources are being exploited. 

On the other hand, investment leads to the growth of exports 
from the country which is being developed. In the first place, 
interest must be paid on the investment, and eventually the 
principal must be liquidated or transferred elsewhere. This signi- 
fies that payments in some form must be made from the borrow- 
ing country. Fortunately, investments usually produce their own 
means of payment. If the funds are put into railroads, the result 
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is to bring new areas into contact with foreign markets and to 
encourage development. If the investment is made in mines and 
plantations the result is new products for export. Investment, 
therefore, is not only a means of developing new resources, but 
it is an agency of great importance in the expansion of commerce. 


QUESTIONS 


1. Explain how foreign investments promote the development of 
foreign resources. 

2. What industries or resources usually attract the foreign investors? 

3. Why do not the capitalists, or savers, of a nation invest their 
funds at home rather than abroad? 

4. Do you think that investment capital is increasing more rapidly 
in the United States than satisfactory sources of investment? 

5. If this is the case, does it mean that conditions of “overproduction” 
are rapidly creeping into our leading industries? 

6. What benefits do the poorer, or more backward, countries receive 
from foreign investments? 

7. What is the relation between the commercial expansion of a coun- 
try and the export of capital? 

8. “Investments may be classified into expenditures for commercial 
facilities and into outlays for the development of resources and indus- 
tries.” Explain and give examples. 

9. Explain how foreign investments in railway-building in new coun- 
tries promote the development of their resources and trade. 

10. Why do not the people of Argentine and Brazil accumulate the 
capital for railroad-building and the development of enterprises in 
their countries? 

11. What is the nature of American investments in (a) Canada; 
(b) Europe; (c) Latin America? 

12. Explain how foreign investment promotes the development of 
the export and the import trade of the investing country. 

13. Why are the United States, the United Kingdom, and France 
the chief lending countries? 

14. For what reasons do governments sometimes seek to control 
the foreign lending of domestic bankers and capitalists? 

15. What is meant by the term “dollar diplomacy”? What can be 
said for and against this policy? 

16. Is it possible for borrowing nations to use borrowed funds to 
the disadvantage of industries and consumers in the lending countries? 
Explain fully. 

17. Explain the operation of “foreign concessions.” ® 
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CHAPTER V 


8 


ECONOMIC ORGANIZATION 


We have discussed hitherto certain factors in the development 
of the resources of the world, such as the distribution of the 
sources of raw materials, the influence of the human element in 
production, and the effect of foreign investments. It is clear 
from what has been said that the world is not divided into in- 
numerable self-sustaining political and economic units. In fact, 
most of the divisions of the earth are in very close economic rela- 
tion, and the growth of modern industry and commerce is estab- 
lishing even closer bonds of economic contact. Even among primi- 
tive people, the tribes had some relation with the people in 
near-by territories. If no other reason, the quest for food brought 
them together occasionally. The dependence of one group on 
another, therefore, is a very ancient phenomenon. But today the 
economic relations of the regions of the earth are so extensive 
that interdependence is a world-wide experience. 


NATURE OF ECONOMIC ORGANIZATION 


Chance does not decide that tin from the Straits Settlements 
or Bolivia shall reach certain tin plate manufacturers in the 
United States, or that diamonds from Kimberley shall be sold 
to a particular jeweler in New York City, or that long-staple 
cotton from Egypt shall be delivered to certain spinners in the 
United States and England. These products flow to their destined 
markets with a regularity and certainty that sometimes amazes 
even the student of marketing. Vanadium from Peru; chromite 
from Portuguese Africa and French Oceania; monazite from 
Brazil, British India, and Canada; and shellac from India, Siam, 
and Indo-China move to consumers through established tracts. 
The members of the trade in each of these commodities can 
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mark these channels and indicate the important points along the 
line of travel. 

There are great central markets for some staples, such as 
wheat, cotton, and wool, and all persons who buy and sell know 
the routes taken by these commodities, and when and where 
contact can be made. These raw materials flow over established 
routes from points of production, however distant, to points of 
consumption. Somewhere on the way these staples may converge 
on an exchange, or in an auction market, to which all traders 
have access in one way or another. These markets are often con- 
nected by telegraph with similar markets elsewhere and buyers 
and sellers may know promptly the prevailing conditions. 

Even where goods are not sold by the exchange method the 
routes are definitely known, and anyone who buys or sells can 
make the connections. A prospective buyer could learn in a short 
time where to obtain automatic stokers, plow points, or mine 
ventilator fans although he has never made a similar purchase 
before. In a similar way produce exchanges, mail-order houses, 
and department stores are concentration points for buyers on 
the one hand, and for sellers on the other. Such organizations, 
therefore, face in two directions: first to producers who have 
something to sell, in which case one of the important functions 
of the store is to assemble goods from a number of producers; 
second, to buyers who take the goods off the market. 


WHAT IS AN ORGANIZATION? 


The system by means of which goods move from distant pro- 
ducers over predetermined routes to consumers is called the 
market organization. As a matter of fact, there are organized 
markets in all the important branches of trade. But because 
these trades are more or less dependent on each other, and be- 
cause all trades together are dependent on general marketing 
facilities, such as credit institutions, systems of communication, 
and arrangements for insuring and storing goods on the way to 
ultimate consumers, the market organization is at least nation- 
wide, and in some important respects it is world-wide. 

Anyone who has observed the ease and rapidity with which 
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an issue of the city of Dresden moves into the hands of some 
saver in San Francisco, or with which a government security 
issued by Turkey is delivered to a distant purchaser in some 
French town can understand at. least that there is some or- 
ganized device in the international world for establishing these 
contacts, although he cannot trace the route over which the 
security travels, or name the various middlemen who were re- 
sponsible for its purchase and sale. What then is an organization, 
and what are its elements or factors? 

By way of answer we may make two observations: First, an 
organization of whatever description is composed of parts; and 
second, these parts function together with more or less harmony 
to accomplish the purpose for which the organization exists. 
The market organization came into existence for the purpose of 
assembling commodities from many producers and delivering 
these goods into the hands of consumers. The essential function 
is to bring hundreds of thousands of producers into contact with 
millions of consumers. If the commodity is wheat, the various 
parts of the organization are farmers, brokers, commission men, 
exchanges, millers, bakers, candy-makers, to say nothing of the 
men who supply the various facilities required to move the com- 
modity from one step in the transaction to another. If the com- 
modity is produce of some kind, the elements in the market are 
growers, commission men, or possibly codperative organizations, 
an auction market or an exchange, wholesalers, retailers, and 
household consumers. Or if the commodity follows some of the 
by-channels of distribution, the chain store, the peddler, the 
hotel, and the restaurant may intervene before the article reaches 
the final consumer. All these factors are linked together in the 
organization, and each plays its part. But whatever the process, 
the ultimate purpose is to make prompt contact between those 
who buy and sell. 


RELATION OF ORGANIZATION TO THE DEVELOPMENT OF WORLD 
RESOURCES 


The highly developed markets of today are the result of cen- 
turies of evolution. Fortunately, producers even in remotg parts 
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of the world find a very effective market machinery already in 
existence. In most cases the uses of the commodity which they 
are to produce are already established, and the market organiza- 
tion is at their service. If the commodity is new, as was the case 
a few years ago with kauri gum, or as far as the western hemi- 
sphere was concerned, with the soybean, the industrial world 
is already equipped with methods of bringing the article to the 
attention of consumers. In the case of manufacturers, this is one 
of the tasks of industrial research. The merchant employs ad- 
vertising and salesmanship for this purpose. Thus, a company 
which exploits new resources is not required to wait until wants 
appear, or until an organization has been built up to handle his 
commodity. Developed market machinery is therefore a great 
asset to those who are engaged in opening foreign resources. In 
fact, this is one of the explanations for the rapid growth of the 
raw-product industries in many parts of the world. 

This does not mean that market methods are fixed and im- 
mutable. In a progressive society the economic organization is 
never static. New elements make their appearance, as with direct 
selling from factory to consumer, and the mail-order business. 
But these elements are only alterations of, or additions to, the 
existing market institutions. Occasionally, a new producer must 
add facilities for production and sale. But these, also, are only 
modifications of those which already exist. 


CHARACTERISTICS OF HUMAN WANTS 


particular want can be satisfied in a given consumption period, 
but that wants in the aggregate cannot be satisfied. This does 
not tell the whole story, because neither producers nor consumers 
are passive. The latter are on the alert for new commodities 
which may serve their needs better than the present array of 
articles. Manufacturing consumers are, also, in constant quest of 
materials which make possible better and cheaper production. 
Many producers seek to diversify their output, and this means 
a more diversified demand. Moreover, merchants and manufac- 
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turers do not wait for consumers’ wants to arise spontaneously. 
Their method is to create new desires through such effective 
agencies as advertising and salesmanship, and every consumer 
knows that these arts have been highly developed. The outcome 
of this enormous diversification of human ‘desires is a similar 
diversification of business enterprises. 

It would not be correct to say that*varied wants are the cause 
of varied industries, because, as we have just said, the method of 
today is for producers to create wants. Thereby they increase 
their sales. Wants, and the industries which supply them, are 
in constant interaction. But this much is true—that both wants 
and industries are expanding with amazing rapidity. 

Every new invention not only adds a new industry, and a 
new want, but it sets into operation a new series of demands 
which add momentum to the process of diversification. The 
coming of the automobile not only gave a new commodity and 
created wants for the new device, but it also created among final 
consumers new wants for the things which people seem to think 
are associated with automobile riding and companionship. Manu- 
factures of these vehicles are affected in a similar way. The 
demands of the new industry were the cause for the appearance 
of a number of specialized enterprises, such as the manufacture 
of tires, bodies, wheels; repair shops; and others which took 
their places as associated industries. And the metal demands 
expanded to include new uses for iron and steel, tungsten, 
molybdenum, nickel, and vanadium, among others, to be used 
in highly specialized products. The rubber-planter, of course, 
found a new use for his product, and the manufacturers of 
timber, leather, and cotton fabrics found other diversified de- 
mands for their commodities. A new manufacture brings in a 
new constellation of industries and thereby the economic organi- 
zation is expanded and developed. 

These changes impose a greater tax on natural products and 
make necessary the exploitation of a wider range of resources. 
It has been claimed that more than thirty different regions of 
the world now supply various kinds of material for the manu- 
facture of automobiles. Thus, each new invention of importance 
not only adds its peculiar set of related industries and swants, 
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but increases the number of elements in the economic organiza- 
tion. 


VARIED INDUSTRIES 


Materials used in manufacture must often meet very exact 
specifications, depending on‘ the use. If one studied the carbon 
content of some thirty different products of wrought iron and 
steel one would find that the percentage composition of this ele- 
ment is different in every case. Minute variations often give 
some property Which meets a specialized requirement. The state- 
ment to the effect that the uses of ordinary common steel depend 
on the carbon, the process of manufacture, and the kind of 
treatment is, of course, very general, because there are dozens 
of different processes of manufacture and a similar number of 
treatments in producing the great variety of steel products on 
the present market. Hardness, elasticity, ductility, malleability, 
electric conductivity, and magnetic permeability are only a few 
of the properties. 

Some idea of the exact demands of the iron and steel trade 
may be obtained from the following statement: 


The harder the material to be cut the more carbon will be put in the 
steel—compare stone-cutting tools with steel-cutting saws and car- 
penters’ tools. But where hardness must be combined with resistance 
to shock, or some other service demanding at least a modicum of duc- 
tility, the permissible amount of carbon must be reduced. This require- 
ment is exemplified in drills and chisels used for rock cutting by blows, 
and in saws (band and circular) which must be bent around in a circle. 
Between these extremes of carbon content are found the steels which 
require ductility to a greater or less extent. The service demanded of 
structural steel which is exposed to shock does not permit the addition 
of more than 0.25 to 0.30 per cent of carbon, but where the structural 
steel is in the form of wire that is used in twisted cable, as much carbon 
can be added as will permit the steel to be drawn cold through a die, 
and thus secure the maximum possible tensile strength. Bars to be 
embedded in concrete, known as concrete reénforcement bars, can con- 
tain as much carbon as will permit them to endure the requisite cold 
twisting and bending; cold-rolled steel must have enough toughness to 
endure deformation in the cold; machinery steel and many parts of 
machines and shafting can afford to sacrifice some ductility for 
strength? 


*Stoughton and Butts, Engineering Metallurgy, p. 171. 
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This is only one illustration of the more or less exacting require- 
ments of modern industry. Similar statements will apply to the 
manufactures of any of the metallic elements and of all of the 
alloys. In our discussions of wants we are accustomed to direct 
attention only to household consumers, but it is evident from 
what has just been said that in some instances the demands of 
the manufacturers are as varied and as highly specialized as 
are the demands of those who take from the market finished con- 
sumable goods. 

One would say on first thought that the most important indus- 
tries of any country are those which supply food, clothing, and 
shelter, for such manufactures provide what are called absolute 
necessities. Although this is not the case in all countries, since 
some are large importers of food, etc., it is substantially the 
case with the United States. According to the Census of 1919 
the value of the manufacture of food and kindred products 
amounted to over $10,000,000,000 and of textiles and their prod- 
ucts to a little more than $9,000,000,000. These were the most 
important groups of industries, judged from the point of view 
of value produced. 

A most important feature of the manufactures of a modern 
industrial nation is the high rank of those industries which 
supply machines and tools. In the United States, in 1919, the 
value of manufactured machinery, exclusive of transportation 
equipment, was about $5,000,000,000, and the manufacture of 
such equipment was also valued at about $5,000,000,000. Our 
Census divided the manufactures of the country into sixteen 
comprehensive groups. The relative importance of these groups, 
measured by the value of the products, is shown in the table 
on page 91. 

This table by no means conveys a correct idea of the extent 
of diversification of American manufactures, much less of its 
manufactured products. The foundry products, one of the sub- 
groups, comprehended about 648 enumerated articles, but in 
this connection the Census report added that: “Notwithstanding 
the great variety of articles named, the list is only partial and 
many products of importance do not appear at all, simply be- 
cause they were not specifically mentioned on the schedule.” 


ECONOMIC ORGANIZATION 91 


Tue VaALup or Propucts By GrRouPS 
Unirep Srares, 1925 


Group Value of Product 
PROC ane MANOreG . HTGUUCKS Gee. wen cok sera ba ae Lee $10,418 536,000 
PeUilese andl, Hell HTOCUCUS s uae ok. ats. comitessinctenicen 9 122,858,000 
Iron and steel and their products, not including ma- 

PURGE ered 6 wens nthra hia Min casa MATION «Eats, ees 6,461,688 ,000 
Chemicals and ‘allied products... og 0cc05 06 5e5 oc oes 6,438,027 ,000 
Transportation equipment—air, land, and water...... 5,451,753 ,000 
Machinery, not including transportation equipment.... — 5,020,281,000 
Paper, printing, 4nd related industries............... 4,143,685,000 
ibhuinber- and allied productS.a%ck 33 Osta tee as cetewwisees 3,688,552,000 
Metals and metal products, other than iron and steel.. — 2,833,770,000 
IVEISCEHSNEOUS @ INCUSUIICS yah crevcscnsue ok posveree ee eer S 1,815,570,000 
Heatherand its timished sproducts samiciasclecie cries cere 1,767,581 ,000 
Renae Clay, rane Ass, PPOCUCES.. coca sicain lama miclereutis ors 1,640,652,000 
SOA are p alte S MODS aren este rere ey Ce iets faketss comeacyoier e's 1,332,679,000 
RAL erp LOGU CTS areata aerate wort sicce ra rererspeichevsneiclere ete eters 1,255,414,000 
MA OCR TGA ACE RES 63586 conc. sacdciny hiveioa cee rere exe sucenssseie aes 1,091,001,000 
Musical instruments and phonographs............... 231,687,000 

IMCIWND). uS ony pclae 0.5 6 CG Cee Cnr acc Ara $62,713,714,000 


We may obtain another view of the diversification of American 
industries. The sixteen groups mentioned above contain about 
335 distinct industries. But, in many cases, these individual 
enterprises specialize in only one product; but the condition may 
range from this most simple situation to an enterprise which 
produces the full line, or even to the integrated company which 
manufactures a considerable number of related products. To give 
several examples: The manufacture of knit goods is one of the 
simplest divisions in the textile group; but some companies 
specialize in the production of hosiery, some in fancy knit goods, 
some in underwear—shirts, drawers, union suits—and some in 
knitted cloth. But there are other variations because some pro- 
ducers may specialize in fabrics of silk or cotton or wool or even 
mixed materials, while, on the other hand, some companies com- 
bine the manufacture of two or more of these materials. 

A similar illustration may be taken from the food-product 
group. Canning and preserving is one of the most elementary 
divisions. But many companies specialize in one or another of 
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Tup VALUB OF THE PrRopucT oF CERTAIN GROUPS OF INDUSTRIES 
Unirep Kinepom, 1924 


Group Value of Product 
slextal esmandmclouhiniomerermrrer einer Age Cave Sema eerens $ 2,513,118,000 
Food, drink, ands tobacco. sae sei ces alata ee ere Ne ee 2,028,942 ,000 
Hmeinceninges Machinery AmeuCs aerate tr 1,601,914,000 
Troneandiesteel ee trreveerc: Mack cay ne edeloyenere Mette ai 1,322,962,000 
Manessands Quarries seam ciesch mero ae cistccvstiee a etree oleic 1,213 356,000 
IPADETS (RAGES ewan ct ire aoe eee ae AO eee 617,011,000 
Wiotorsandecyclesaue an asta cice cee remeere enone 414,408,000 
Nonferrous metals—smelting, rolling, and casting..... 332,153,000 
Railway companies—construction and repairs......... 312,408,000 
SUP OUUGINGE Ueno we cow ai aiee + Ome e me nee ai oes 286,612,000 
@hemycalceandsalliedstradestemis semeereerreee eerie 271,178,000 
Ryullp Dentrac Oskmentvere ct sie cre csetiicae Rese fete epee Ma cee 102,958,000 
BricktandetiresGlayecs cee aie ere kee Sees eee a oars ats 91,085,000 
Heating, ventilating. and sanitary engineering........ 77,966,000 
Chinawand fearthenwareacsrickicie<ieievsteisie ciel cieiel svete 76,950,000 
IVAW VANES CANS Wisse ve pena cat nsteheessyexs clare orem NS wate eer ereeee eS 70,099,000 
iLnaaeniin sel Cll MON arccacascosocosccexnnccees 50,072,000 

PSODATN peste ete ste oe Mite tere sees eee aah Geko ee A aslo ie $11,383,192,000 


the canning industries. Some confine attention to a few fruits or 
vegetables grown in the vicinity. Others produce a considerable 
range of articles. Some devote attention largely to vegetables, 
others to fruits, still others to fish. And in these cases, also, 
the character of the business is sometimes determined by a 
near-by supply of raw materials. Further, some enterprises engage 
exclusively in the canning and preparation of oysters; others 
produce soups, pickles, jams, preserves, marmalades, with the 
usual variation of groupings. The nature of the canning business 
is affected by a number of conditions, including the character 
of the supply of materials, the amount of capital which the 
managers can command, and market conditions. But whatever 
the character of the industry, the divisions reported in the Census 
are often represented by a great variety of specialized industries. 

The raw-material requirements are even more diversified than 
the industries themselves. And, it might be added, that all these 
varied enterprises are a part of the economic organization of 
the country and make use of its varied commercial facilties. 
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THE CASE OF GREAT BRITAIN 


British industries are not as diversified as those of the United 
States; but this country contains a large number of specialized 
undertakings which are bound together in an economic organiza- 
tion similar to our own. The figures given in the table on page 92 
are taken from the incomplete returns of a Census in 1924. Many 
of the smaller groups of industries were not included. 


& 


CONTINENTAL EUROPE 


The diversification of industries is not peculiar to any one 
country, although it is a distinguishing characteristic of the great 
industrial nations. Growing specialization and division of labor 
are features of economic development; industries become more 
varied as specialization takes place. This, of course, is self-evi- 
dent because these two expressions are practically synonymous. 
But the character of the varied industries of one country is not 
like that of others, for reasons which we shall discuss later. 

Even a cursory comparison of the manufactures of the United 
States with those of any European country would reveal notable 
differences. For one thing, the great agricultural resources of this 
country have impressed certain peculiarities on our industries; 
and the peculiar mechanical genius of our people, and the state 
of our markets are factors of no less importance in establishing 
industrial differences in this country as contrasted with Europe. 
At times, slaughtering and meat-packing has been our greatest 
industry; the milling of flour and the production of confections 
also have a high rank among our manufactures. Likewise, the 
great timber resources of this country give our manufactures 
another distinguishing feature. In 1925 the output of lumber 
and allied products in the United States was valued at $3,688,- 
500,000. But this group is of relatively small importance in the 
industrial nations of Europe. In Britain, for example, there is 
very little available standing timber, and it is necessary to 
import supplies from the United States, Canada, Norway, and 
Sweden. 

To take an illustration from a relatively new industry, the 
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manufacture of motor vehicles is much more diversified and 
extensive in the United States than in any country in the world. 
In 1925 it was our largest industry. The extensive use of power 
machinery, the application of the principles of quantity produc- 
tion, the development of by-product industries and the integrated 
nature of many of our manufactures give a character to our 
varied industries which is not revealed in any other industrial 
nation. 

On the other hand, Great Britain is preéminent in the produc- 
tion of certain kinds of textiles, in which climatic conditions 
and the skill of her workers seem to give certain advantages; 
this is notably the case with linens in portions of Scotland and 
Ireland, and in England with the finer qualities of cottons and 
woolens. Many French industries are characterized by art and 
skill of workmanship—a feature which gives this country a great 
advantage in foreign trade where commodities must have some 
distinguishing features to hold their own under the severe strain 
of international competition. In Germany, where chemical re- 
search and technical education have been so highly developed, 
it is natural that this feature should be impressed on many in- 
dustries. In Switzerland, where there is almost a total lack of 
physical resources, except mountain scenery and some water 
power, manufactures must be adjusted to what the people can 
be trained to do in technical and other schools; and it is not 
surprising that the prosperity of the export trade depends on 
individuality of craftsmanship, which distinguishes Swiss prod- 
ucts from those of other nations. Thus, while classes, or groups, 
of industries may seem to bear great similarity among the na- 
tions, there are vast differences in the nature of particular 
enterprises. 

There are great differences, also, in magnitude. The American 
Census for 1925 gives the value of the manufactures of this coun- 
try as about $62,000,000,000; the incomplete returns of the United 
Kingdom for 1924 gave the value of British manufactures as 
about $11,300,000,000; and the German estimate for the value 
produced in that country in 1925 is about $15,000,000,000. Thus, 
the United States with a population about two and a half that 
of the United Kingdom produced manufactured goods evalued 
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at about five times as great; and with a population somewhat 
less than twice that of Germany our manufacturers produce 
goods valued at about four times the value of the German 
product. To state this idea in other words: The per capita pro- 
duction of manufactures in the United States is about $545; in 
the United Kingdom about’ $260; and in Germany about $240. 
Some idea of the relative importance of the ranking industries 
of Germany may be obtained from the following table: 


Cl 
Persons EMPLOYED IN MANUFACTURING INDUSTRIES IN GERMANY, 1925 


Industry Employees 

RENO EEG OME GPRS coe he coe citar Nes rety atx aysanysls Oe Shea Oe 1,436,215 
WR ET OUUCIG ae WeSC. ic cote cee cs Oe, Ce eae ee 1,345,664 
Prcehiery Manus Veni Clesa css gece nt fae ts eee hte de ac eae 1,220,553 
UR GS mee rapes Ayes ere Red ies ra aa name au eS cole Brg ep ete oe 1,196,120 
NOOO Cal Cin tsm TO CUES meester ore Bers ops iersecesta or Meee es 945,357 
Inonwandeothers metal ware wench acer. eterna caine 852,690 
POEMS MMC CALLIN ele hee, Series ores eh eA Sogo Naa dte uae A ees 652,002 
Electric products, technical and optical instruments, etc.... 593,000 
APCLeANGmPTINGINe: Samrsemiaee ee eee ne ieee eee se tee oar 569,666 
Bxtrachon oraronsandeovnersmetalsamcer. scerecs eter teenies 322,154 
(CURSO CERSE: 20 Cora Can ee itis ere be Sere a Ree ca arts eras rarer ss 314,323 
Iron combined with other manufactures.................- 292,410 
WeapiereancmlinOleulvers cc evap orci citer tae Aeon ool 164,650 
Musical instruments, toys, and sporting goods............. 118,616 
RU DCTP ANC ASDESLOS Mutu we nr eitee cron nents Ale oomiacerstete tet eitace erento 67,712 
OPAL B65) Ste Sonica teats bos ae a tetas Ciel I ws GE 10,091,132 


CAUSES FOR DIFFERENCES IN NATIONAL INDUSTRIES 


At first thought one would say that physical conditions, such 
as mineral and field resources and climate, lie at the base of 
these differences; but the matter is a great deal more compli- 
cated than this statement would lead us to believe. But it is 
true that to some extent the natural products of a region give 
character to some of its manufactures. A partial explanation of 
the high rank of the food-product and timber manufacturing 
industries in the United States is found in the prolific nature 
of American resources. But this is not the whole case. 
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The character of a people has much to do with the kind and 
qualities of the manufactures. We have discussed this question 
in the chapter on The Human Resource. But we may add that 
practically every nation makes conscious effort to direct indus- 
trial energy into channels which statesmen think will promote 
the national welfare. This is a reason for encouraging the de- 
velopment of trade and technical education, and for national 
policies framed to encourage certain kinds of industries and 
to promote the expansion of foreign trade. 

Moreover, the accidents of invention and discovery are some- 
times forces of great moment in giving character to the industries 
of a nation. National legislation may emphasize the results which 
invention has begun. The student is probably aware of the 
careful efforts of the British government, some hundred years 
ago, to prevent British inventions from getting into the hands of 
foreigners. Even now, most nations guard the secrets of their 
industries. For this reason nations sometimes follow quite dif- 
ferent courses of development. Further, the momentum of or- 
ganization and technical improvement often marks out a new 
direction for expansion. Technical improvements grow by a 
process of association of ideas. One invention suggests another; 
an improvement in one industry paves the way for development 
elsewhere. In time, with the accumulation of new ideas, a broad 
basis is laid for an era of extremely rapid growth. The industrial 
history of the United States during the last fifty years is a 
splendid example. The stream of inventions flows much more 
rapidly in some countries than in others and, therefore, marked 
contrasts make their appearance in the industrial conditions of 
the nations. 

Traditions of taste and skill of workmanship produce similar 
results. For years traders sought the markets of China and Japan 
for commodities which only those countries could produce. Even 
today those countries manufacture articles which are notably 
Japanese, or Chinese; and the same statement applies to other 
countries. The American lady of fashion still bows to Paris crea- 
tions and esteems French novelties above those of other nations. 
At times certain traditions seem to retard the normal course of 
development; in this respect, also, tradition is a cause for na- 
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tional industrial differences. In some European countries there 
is a strong desire for individual or family ownership of industry. 
The founder of the enterprise wishes to perpetuate the family 
name, and to pass the business on to his sons—a condition which 
retards the combination of enterprises, and delays their growth 
in size and effectiveness. 

Wealth is always a source of power, but in addition, in indus- 
try it is an important eause for the growth of diversification. 
New ideas are of little avail unless the people of a nation can 
command the ‘capital to make them effective. Large supplies of 
capital not only enable the business managers of a country to 
put their enterprises on the most effective basis, but to push 
their foreign trade, to gain access to foreign supplies of material, 
and to make prompt use of new inventions and discoveries. 

Finally, in our quest for explanations of the characteristic 
features of national development we must not overlook the fact 
that all the factors named above are in constant interaction. No 
economic force operates alone. It combines with other forces, 
operating in one way in one country and in quite a different 
manner in another. Diversification of industries is inevitable, 
but the course which this development takes depends upon the 
functioning of the combined forces. 


RELATION OF DOMESTIC TO FOREIGN ECONOMIC ORGANIZATION 


The economic organization of one country overlaps that of 
many others. The expansion of commerce, the growing specializa- 
tion of industry, and the development of wealth—some of which 
seeks an outlet in the form of investments in the foreign world 
—are some of the reasons why the national economic organiza- 
tions interlace at many points. Further, the growing exactions 
of highly specialized industries make necessary a world-wide 
quest for raw materials to satisfy the specific needs of industry. 

American resources supply by far the greater portion of the 
raw materials used in domestic industries. In many cases, as 
with short staple cotton, lead, zinc, copper, a number of the 
countries of the world look to the United States as their chief 
source of supply. But, on the other hand, this country is a large 
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importer of raw materials, and in some cases these materials 
are similar to those which we produce on a large scale. In 1926, 
for example, the imports included considerable quantities of 
iron and copper ore, long and short staple cotton, pork, beef, 
mutton, canned meats, corn, and wheat. We also imported large 
quantities of wool ($106,700,000) , rawhides and skins ($96,- 
800,000), and petroleum and its products ($124,500,000), al- 
though in each case the United States is among the most impor- 
tant producers in the world. In some instances, the occasion for 
the import was a difference in price level at home and abroad; 
but in other cases there was a need for mixing or blending with 
domestic products, or of greater convenience to supply domestic 
plans which are more accessible to the imported than to the 
domestic product. 

American imports also include a long list of commodities of 
which this country has little or no supply. The list includes 
nickel, tin, platinum, rubber, precious stones, many kinds of 
drugs, dyes and gums, cork, jute, sisal, silk, cacao, coffee and 
tea, a number of vegetable and essential oils, and tanning and 
dyeing materials. 

The industrial nations of Europe are much more dependent 
on foreign raw materials than is the case with the United States. 
In 1926 the United Kingdom spent abroad for food products 
(raw and manufactured) about $1,500,000,000; for textile fibers 
$735,000,000; and for mineral and partly finished metal products 
$436,000,000. In the same year Germany spent $538,000,000 for 
food products; about $279,000,000 for textile fibers, and $173,- 
000,000 for mineral and metal products. The total expenditures 
of France for these three classes of commodities was about 
$778,000,000. This signifies that many kinds of contacts were 
made by the economic organizations of these countries with 
similar organizations beyond their borders. 


CLASSIFICATION OF FACTORS IN THE ECONOMIC ORGANIZATION 


In a modern industrial nation the ramifications of industrial 
relations are too numerous and too intricate to be presented in 
tabular form. But a summary outline will give some idea of the 


ECONOMIC ORGANIZATION 99 


extent of this system. These economic activities may be classified 
into four groups, namely, (a) industries which produce raw ma- 
terials; (b) manufacturing industries; (c) commercial industries; 
and (d) professional service employed in industry. In some of 
the large enterprises all these classes of activities are integrated 
under one control. That is to say, some companies produce their 
own raw materials, fabricate these products into finished com- 
modities, and direct a considerable part of their own market 
machinery. The extent of these activities varies from company 
to company, and from industry to industry. The following out- 
line is presented with these limitations in mind: 


I. Industries engaged in the production of raw materials 
A. Farm and plantation products 
. Cereals 
. Textile fibers 
. Livestock 
. Forage 
. Fruit 
. Vegetables 
. Drinks (coffee, tea, cacao) 
. Gums, etc., including rubber 
B. Forest products 
Many timbers which may be classified in various ways, such 
as cabinet woods, dye woods, hard woods, etc. Also many 
native gums, resins, dye materials, drugs, and fibers. 
C. Mineral and related products 
. Iron 
Coal 
. Copper 
Lead 
Zine 
. Petroleum 
. Gold and silver 
Other minerals containing tin, platinum, tungsten, vanadium, 
and molybdenum, which are of varying degrees of industrial 
importance. 
9. Mine and quarry products 
10. Precious stones 
D. Water resources 
1. Fish 
2. Transportation 
3. Water power 
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II. Manufacturing industries (the Census of the United States gives 
the following groups: ) 

. Food and kindred products 

. Textiles and their products 

. Iron and steel and their products, not including machinery 

. Lumber and allied products 

. Leather and its finished products 

Rubber products , 

Paper, printing, and related industries 

. Chemicals and allied products 

. Stone, clay, and glass products 

Metals and metal products other than iron and steel 

. Tobacco manufactures 

. Machinery, not including transportation equipment 

. Musical instruments and phonographs 

. Transportation equipment, air, land, and water 

. Railroad repair shops 

. Miscellaneous industries 
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{II. Commercial industries 
A. Buying and selling (including wholesale, retail, commission, mail- 
order, and direct selling) 
B. Transportation 
1. Rail 
2. Water 
3. Road 
4. Air 
C. Banking 
1. Commercial 
2. Investment 
3. Savings 
4. Trust companies 
D. Insurance (including fire, tornado, fidelity, indemnity, life, etc.) 
E. Storage 
F. Communication service 
1. The post office 
2. Telegraph, telephone, and wireless 
3. Newspapers and trade journals 
4. Credit-rating companies 


IV. Professional service employed in industry 
A. Legal 
B. Medical 
C. Economic 
D. Engineering of various kinds (mechanical, electrical, chemical, 


civil, etc.) ~ 
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This outline is by no means complete, nor can it be made 
complete without the use of the convenient word “miscellaneous.” 
If items have been omitted which the reader thinks belong in 
this classification he may imagine that they are included in 
the miscellaneous group. It may be stated again that these 
classes of activities are interrelated in most intricate ways with 
other classes, and that all function together to satisfy the eco- 
nomic needs of the nations. A similar classification, more or less 
comprehensive, would apply to other countries. And here, too, 
it may be added that even the national economic organization 
is not completely self-sustaining because it overlaps similar or- 
ganizations elsewhere. The activities involved in foreign invest- 
ment, and in international commercial relations, and the migra- 
tions which are set in motion under the influence of economic 
motives, are sufficient evidence for this statement. 


QUESTIONS 


1. Does the economic interdependence of region on region, and nation 
on nation grow with the diversification of industrial activities? Why? 

2. “Chance does not decide that tin from the Straits Settlements or 
from Bolivia shall reach a certain tin-plate manufacturer in the United 
States.” What, then, does decide the routine of delivery? 

3. What is the function of an exchange, or a board of trade, in the 
marketing of such products as cotton and wheat? 

4. What is an economic organization? 

5. Is there a national economic organization which is distinct and 
independent of other national economic organizations? Explain. 

6. In what ways does an established economic organization speed the 
development of resources throughout the world? 

7. Are varied wants the cause of varied industries? Why? 

8. Explain how the process of (a) diversification of wants and (b) 
diversification of industries develops. 

9. How does the growing diversification of industries affect the de- 
velopment of world resources? 

10. Give illustrations of the statement that “materials used in manu- 
facture must often meet very exact specifications, depending on the 
use.” What effect does this condition have upon the demands on 
nature’s resources? 

11. Compare the varied nature of wants of (a) household consumers 
with that of (b) manufacturing consumers. Why are the latter varied? 

12. Why are the manufactures of iron and steel and of foundry and 
machine products among the leading industries in an industrial country? 
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Do these industries have a high rank in countries where much of the 
work is done by hand-labor systems? Why? 

13. Rank the industries of the United States in the order of their 
importance (from the point of view of value produced). Account for 
this ranking. 

14. The “great agricultural resources of the United States have im- 
pressed certain peculiarities on our industries.” What are these pecu- 
liarities ? 

15. Give the causes for the difisvenees in character of the manufac- 
tures of the nations. 

16. Explain how the accidents of discovery and invention may give 
character to the industries of a nation. 
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PART II 


THE DISTRIBUTION AND DEVELOPMENT 
OF WORLD RESOURCES 


CHAPTER VI 
THE IRON RESOURCES OF THE WORLD 


Iron is by far the most useful metal known to man. In fact, 
modern civilization could not exist without it. One of the most 
significant features of the present economic organization is that 
it is animated by the use of power; without iron the extensive 
use of mechanical devices driven by the energy from coal, 
petroleum, and water would be impossible. Iron has contributed 
enormously to the development of the modern mechanical age, 
but, on the other hand, the mechanical age has created the 
present demand for iron. Here, cause and effect are linked in a 
continuing process. 


EARLY TOOLS AND IMPLEMENTS 


A little more than a hundred years ago much of the machinery 
was constructed of wood. Power was transmitted from water 
wheels to mill by wooden shafts and cogwheels. Heavy machine 
parts, girders, and beams were made of this material. Many tools 
and implements were made entirely of wood. This was notably 
the case with implements of tillage. The only iron on the plow 
was a small metal strip at the place where the board cut the 
earth. Rakes, spades, and harrows were of wood, and even the 
cart was distinguished by the total absence of iron. If perchance 
a person owned an iron tire he passed it on to his son by bequest, 
and the son probably repeated the performance. In early rail- 
way-building the track was a strip of iron fixed to a wooden 
beam. Wood was the material employed in all structural works, 
and builders and mechanics of every description got along with- 
out iron as far as they could. 

Processes for the production of iron were slow and expensive. 
In 1700 what was described as the finest iron works in Europe 
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produced only 750 short tons a year from two furnaces, and there 
was relatively little improvement during the next hundred years. 
To give a comparison, a modern blast furnace will produce from 
400 to 600 tons of pig iron in twenty-four hours, and sometimes 
the yield is greater. The furnace may be tapped six times a day, 
from 75 to 100 tons of iron being obtained at each cast. In former 
years the fabrication of iron was ysually performed by hand 
methods, or at best, with the aid of crude mechanical devices, 
judged by the standards of today. The production of all forms 
of iron required a large amount of labor and expense and it was 
therefore necessary to economize in the use of this material. 

But cost was not the only difficulty. Today a machine is re- 
quired to make a machine. The modern mechanical industry has 
reached its present perfection by years of preparation in which 
the significant feature has been the development of an industry 
which is able to supply promptly to each new industry machinery 
of any description. This is one reason why the manufacture of 
automobiles has developed so rapidly, for the mechanical world 
was ready to serve the needs of the new enterprise. But a hun- 
dred years ago there was little or no machine industry, and as a 
result, each new business had to begin at the bottom and supply 
its own devices. This means that there was scarcely any or- 
ganized business to produce machinery, and no adequate devices 
with which to work. Human strength aided by a few very crude 
tools were the chief equipments of the industry. Moreover, me- 
chanical science was in its infancy, and little or no knowledge 
had been contributed by metallurgy—which science today has 
taught so much about the properties of metals and their combina- 
tion to produce other highly desirable qualities. 

The demand for iron is affected at once by each new invention. 
Every discovery brings in a new set of uses for the metal; the 
industry is further diversified by such discoveries, and the de- 
mand for materials is increased. With the introduction of the 
steam engine a basis was laid for the rapid increase in demand 
for certain kinds of iron and steel. This device was followed 
shortly by the traction engine which was responsible for the 
growth of demand for railway iron. This class of use has grown 


so enormously that today the railroads are the best customers of 
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the iron and steel mills. The invention of agricultural machinery, 
of methods of producing tin ware, and the great expansion of 
the production and refining of petroleum are other illustrations 
of the manner in which iron and steel are benefited by industrial 
progress. The invention of hoisting machinery, which made pos- 
sible the modern skyscraper, practically created the demand for 
structural steel, which is now one of the great divisions of steel 
manufacture; and the introduction of the gas engine, which made 
the automobile possible, added another industry which is a large 
consumer of the products of iron. The distribution of use of iron 
and steel varies from country to country. In the United States, 
the railway demand usually ranks first, and the building trades, 
the manufacturers of automobiles, and the producers of petroleum 
are the next largest consumers. The consumption of steel by 
the different groups of industry in 1923 is shown in the table 
given below. 


CONSUMPTION OF STEEL IN THE UniTep States By INnpustrigs, 1923 


Industry Tons 
Automobiles imeludinostrucks etewseaeeee cee 3,470,000 
Railroads, including cars and locomotives......... 8,590,000 
INRA UIRADNGES chord ENG Oho ECL ORO ee OM ORB eY Os Bye 1,200,000 
Building, including bridges and other construction, 

NOH, TEND ENE Gg creat bit tO cits 00.8 Cm RD ein co ramnceS © 4,865,000 
Ship unl immo M aera tas eee. see ass coats cae aneraye ter 310,000 
Conpaimersa prin clpallyatOOdmm peer rer rete 1,100,000 
Machinery, electric, textile machines, etc......... 940,000 
Onloasmyatleran deininino sire teieittiein are 3,330,000 
MERTON G crore cierto une hele Gilera Seales Stes el atsre tales 1,945,000 
Miscellancoustembetea ner eer eer racist etter 5,830,000 

GRGMUNBY In Wotan costcl OEY HA ORICA Ce ane CRN INES 31,580,000 


IMPROVEMENTS WITHIN THE INDUSTRY 


In a growing economic society production and consumption 
are alternately cause and effect. The expansion of demand for 
products of iron and steel encouraged the invention of better 
methods which lowered the cost, and this in turn made possible 
an enlargement of consumption. Many of the causes for the 
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development of iron and steel originated within the industry 
itself. Step by step, over a period of a little more than a hundred 
years, the business emerged from a stationary position to one 
of aggressive progress. It is now one of the most efficient indus- 
tries in the world, using large-scale power machinery and em- 
ploying the highest type of scientific skill. 

We may trace briefly this mechanical progress. As early as 
1735 Abraham Darby began to use coke instead of charcoal in 


Bethlehem Steel Co. 


A modern American blast furnace plant 


the reduction of iron ore. Development was slow for another 
hundred years. In 1828, James Neilson proposed the heating of 
the blast, and in 1840, P. Taylor suggested methods for closing 
the top of the furnace and for using the waste gases. These were 
steps in the direction of greater economy both in the use of 
fuel, and in the conservation of waste. Heating of the hot-blast 
stoves by the waste gases of the furnace was successfully accom- 
plished by various experimenters before 1845. About 1850, Parry 
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devised the cap and cone arrangement for closing the top of the 
furnace, and in 1855, J. P. Budd invented a method for using 
the waste gases to generate steam. A regeneration stove for 
heating the blast was invented by E. H. Cowper in 1860. The 
use of the blast furnace slag for the manufacture of cement is 
one of the most recent developments in the business. 

During the growth of the industry producers have concen- 
trated attention not only on blast furnace construction, but on 
mill transportation, on economies in the internal organization 
of the business, 6n metal composition, and on innumerable details 
which have harmonized the progress of one department with that 
of others. Improvement in processes for the manufacture of steel 
has kept pace with the developments in furnace operation. While 
the old methods which prevailed some hundred years ago pro- 
duced a high grade of steel, they were slow and expensive. The 
new inventions have added enormously to the rapidity of pro- 
duction and have greatly reduced the cost. The Bessemer inven- 
tion of 1856 inaugurated a new epoch in the steel business, and 
for more than forty years this process dominated in the manu- 
facture of steel in the United States. Since 1905 it has yielded 
very rapidly to the open hearth process. In 1926, for example, a 
little less than 7,000,000 tons were produced by the Bessemer 
method, while 40,000,000 tons were manufactured by the open 
hearth process. The latter now provides the cheaper method of 
freeing pig iron of its various impurities. A large proportion of 
steel scrap, which can be bought cheaply, is used in this process. 


PROPERTIES OF IRON 


The availability of iron for modern production purposes is due 
to a number of peculiar physical and chemical properties. It 
would not be difficult to name some desirable properties which 
it does not possess; for example, it is a very poor conductor of 
electricity, and it rusts readily, a condition which makes neces- 
sary a large annual replacement. But its useful properties more 
than compensate for its shortcomings as an industrial metal. 
For one thing, by various processes of treatment its original 
properties may be changed in numerous ways so as to make it 
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available for highly specialized uses. By appropriate methods 
of manufacture it may be made hard, soft, brittle, malleable, 
ductile. Wrought iron can be readily forged and welded. The 
processes of tempering make possible the appearance of other 
useful properties. . 


Generally speaking, steel, when suddenly cooled, is brittle and hard. 
When slowly cooled, it is soft and tough. This is a very general state- 
ment, however, and we may say specifically that steel heated to about 
450 degrees F., and cooled, gives the fine cutting edge of razors. When 
similarly treated at about 500 degrees F. we get the metal used for 
shears, while 550 degrees F. gives the blue elastic steel of watch springs 
and of sword blades. The chilling commonly takes place in oil, and is 
only effective when iron is mixed with carbon. Perfectly pure iron is 
not tempered by sudden cooling. Wrought iron and cast iron exhibit 
this quality to some slight degree, but the percentage of carbon in 
steel seems to be the proper amount for the purpose.’ 


Not only do varying amounts of carbon affect the properties 
of steel, put the addition of small quantities of certain rare 
elements impart qualities which are necessary for some kinds 
of manufactured products. Nickel, vanadium, manganese, tung- 
sten, molybdenum, cobalt, and chromium, among others, are 
used for this purpose, and since these metals are very unequally 
distributed over the earth, the supply is usually obtained by 
exploiting some foreign resource. While consumption is not large, 
the particular branch of the industry which produces these spe- 
cialized steels depends absolutely on the supply. This is one 
reason why large companies seek control over such foreign re- 
sources, and not infrequently even governments are interested 
in such control. 

Stainless steel, which is now coming into extensive use, con- 
tains about 17 per cent of chromium. One great virtue of. this 
product is that it resists rusting and tarnishing, and is unaffected 
by many dilute and concentrated acids. Because of the use of this 
type of steel in table cutlery every housewife will testify that 
this product is a great blessing. Tungsten or molybdenum is 
alloyed with steel to produce what are known as high-speed tools; 
in addition, the better grades may contain a certain amount of 


*H. Godfrey, Chemistry, p. 329. e 
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chromium or vanadium. Structural steel usually contains a small 
amount of nickel, for this combination produces a steel of high 
elastic limit. 

The automobile industry is most exacting in its demands upon 
the steel-makers with respect both to the variety of steels re- 
quired in the business and to the adaptability of properties to 
particular uses. 


The supporting portions are frequently made of nickel steel; the axles 
of quaternary steels; the valves of high-chrome steels, which will resist 
oxidation and corrosion by the hot gases; the wearing parts, such as 
crank-shafts, gears, ete., of case-hardened nickel steel, often containing 
some chromium to increase the intensity of the heat-treatment. The 
springs are made of silico-manganese steel for resilience. The ball- 
bearings are of chrome steel, or even of quaternary steel, to increase 
their hardness, ete. What applies to parts of automobiles is still more 
effectively true of steel for airplanes, which must be as strong as pos- 
sible, in order to give strength with light weight and reliability.’ 


VALUE OF IRON ORE DEPOSITS 


No doubt there are great deposits of iron ore which have not 
yet been discovered, and there are large known deposits which 
cannot be worked at the present time at a profit. Progress in the 
mining sciences has constantly revealed new ways of attacking 
low-grade and recalcitrant ores, and for this reason the actual 
potential supplies are much larger than a statement of the extent 
of present resources would indicate. 

Considering our present knowledge, there are four or five im- 
portant varieties of ore, including hematite, magnetite, limonite 
and siderite. The first three contain iron compounded with 
oxygen in various proportions, and the last-named mineral is a 
compound of iron, carbon, and oxygen. Various impurities are. 
usually mixed with the ores, and these minerals often bear local 
names. One great feature in the recent development of the mining 
sciences is that they have revealed not only new methods of 
locating deposits, but ways for obtaining metal profitably from 
relatively low-grade ores. Some regions, which are in possession 
of only poor mineral, are in great need of this new knowledge, 


* Stoughton and Butts, Engineering Metallurgy. p. 194. 
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but for the most part, the great manufacturing nations are in 
possession of an abundance of ore of high quality. 

Thus, while iron ore exists in many parts of the world, ex- 
ploitation is profitable only in relatively few places. Large active 
deposits are found in what is known as the Lake Superior 
region of the United States, including portions of Minnesota, 
Wisconsin, and Michigan, and Alabama contains deposits of con- 
siderable importance. In the course of development the iron- 
masters of thisecountry have obtained mineral from many other 
regions, such as Pennsylvania, Ohio, Kentucky, New Jersey, and 
New York, and in the earlier stages of our development the bog 
ores were considered of importance. But most of the ore develop- 
ment in the older states has either been abandoned, or work has 
been greatly curtailed. 

One of the largest active deposits in Europe is in the Lorraine- 
Luxemburg district, which is the second largest producer in the 
world. Prior to the War, Germany received the chief benefits of 
this region, but with the separation of Luxemburg, and the resto- 
ration of Lorraine to France, the latter country is now in pos- 
session of these great reserves. Other important active deposits 
are in England, Sweden, and, to some extent, in the Bilbao area 
in Spain. Russia possesses enormous quantities of ores in the 
Urals, and near the Donetz coal fields. India, Brazil, and Aus- 
tralia contain deposits of minerals which are now under process 
of development. 


Worip Propuction oF Iron OrE By Countrigs, 1925 ° 


Thousands Thousands 

Country of Tons Country of Tons 
Wnitedestatesaen nits 61,908 Russia 1,965 
LOE)? caer yas cae Cato tone 558 Spain 4,373 
Newfoundland ......... 900 Sweden 8,039 
Chile (Tofo mine)...... 1,313 United Kingdom 10,306 
Austria-Hungary China ae 1,181 
PRIORY Bars a manonccs 1,014 India 1,545 
Czechoslovakia ...... 1,174 Algeria 1,753 
Hirainceameciecwyeeen rene ccs 35,176 INEGrOCCOmeaTEa er iciae 787 
(Germanyarer creer: 4,618 ARWANEIER, ad cig tucks oO n ae 713 
MuxeMbULE ate ite ie 6,567 FAvictral laments: eerie 747 


3 Commerce Yearbook 1926, Vol. II, p. 625. 
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The total world production of iron ore in 1925 was about 144,- 
000,000 long tons, of which the United States produced about 43 
per cent, France about 24 per cent, and the United Kingdom 
about 7 per cent. The rest of the production was distributed 
among some sixteen countries. We give in the table on page 113 
the world output of iron ore in 1925.. 

Producers must, of course, consider the question of profits. 
Thus various items of cost decide whether a deposit will be 
worked or not. The extraction of resources is on a competitive 
basis in which the conditions of production in one region often 
seriously affect production in others. A very common phe- 
nomenon in the extraction of minerals is the abandonment of 
sources which were formerly worked, upon the development of 
other areas which reveal a lower cost. For many years this has 
been notably the case with mining of gold and silver, and more 
recently with the production of iron and coal. At the present time 
the production of petroleum is under the same influence. Pro- 
ducers in less favored areas, which have been worked for some 
time, must find means for reducing their cost, or give up the 
business. Pennsylvania and Ohio, for example, were at one 
time leading states in the production of iron ore, but many of the 
works have been abandoned because of competition from the 
more prolific resources of the Lake Superior district. 

This process of abandonment is always a serious matter for 
property owners and for capitalists who have invested funds in 
works, but it is also at times a matter of considerable national 
interest. To abandon a partially exploited resource involves the 
loss of a portion of the mineral remaining in the ground, for this 
remaining material can only be reclaimed at a later date at 
great cost. Thus the question of competitive exploitation of. re- 
sources involves the matter of conservation of national resources. 

In the prospective development of a resource, transportation is 
often a deciding factor. Iron ore is heavy and bulky. It contains 
from 30 to 50 per cent of non-usable material, depending on the 
purity of the ore, and in many cases it is not profitable to con- 
centrate material for shipment, due to the absence locally of 
other substances needed for smelting, such as coal and limestone. 
However, low-grade ores, situated at a distance from the market, 
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Keystone View Company 


Open-pit mining of iron ore on a Minnesota range 


are sometimes worked where conditions of fuel, labor, and trans- 
port permit a profit to the business. In such cases, ore may be 
concentrated for either domestic or foreign shipment. Abundance 
of water power may redeem what would otherwise be a high cost 
condition. In northern Norway low-grade ores are concentrated 
with the aid of this power. 
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Other factors affect the commercial value of ore. The presence 
of sulphur, phosphorus, silica, and arsenic are considered as detri- 
mental, and titanium is sometimes a troublesome element. But 
whether a mineral can be used :depends partly on the existing 
knowledge of mining and manufacturing methods. In time, the 
experts in the mining industry will learn how to deal with ele- 
ments which are now considered injurious. The growth of knowl- 
edge of this kind increases the availability of world resources. 
The value of deposits depends not only on the character of the 
ore, and on its chemical composition, but on its texture, its loca- 
tion with respect to blast furnaces, and the distance of the de- 
posits from the consuming areas. Since cleaning and beneficiating 
are items of expense those ores are often preferred which do 
not require preliminary treatment. 


DESCRIPTION OF LAKE SUPERIOR DEPOSITS 


Since the lake region of America is now the most important 
single source of ore in the world, it may be worth while to learn 
some of the factors which account for the position of the region. 


The mines of this region are located at an elevation of from 1,000 to 
1,500 feet above Lake Superior, the distance from the lake varying 
from a few to a hundred miles. The output finds cheap transportation 
for the rail haul to the lakes, has grades favorable to the traffic, and 
on the lake shore extensive and well-equipped docks have been con- 
structed . . . where the ore coming in train loads is received into bins, 
and delivered from the bins by gravity into the holds of vessels. The 
vessels take the ore from the shipping docks and carry it through two 
or more of the Great Lakes to receiving docks where equal facilities 
for unloading by mechanical appliances have been provided. In this 
way enormous quantities of ore are handled cheaply and expeditiously. 
The Lake Superior region is also unique in that its location is such that 
ore can be delivered at furnaces in a populous section of the country, 
and there meet a cheap fuel supply; in other words, its market facilities 
are unexcelled. It has been this which has chiefly encouraged the 
phenomenal development.’ 


The iron ore deposits of the Lake Superior district are hematite, 
and this is largely the character of the ores in the Birmingham 


*Report of the U. S. Census, Mines and Quarries (1902), p. 409% 
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district. New York, New Jersey, and southern Pennsylvania con- 
tain large quantities of magnetite. At one time or another hun- 
dreds of local resources in the region east of the Mississippi 
River have been worked, but since 1870, with the development 
of transportation which brings these areas into contact with the 
great iron manufacturing centers, and with the rapid develop- 
ment of the northern mines, most. of these enterprises have been 
abandoned. 

The development of a lake resources dates from about 1855 
when the output was about 1,500 tons. Production in 1880 
amounted to 1,948,000 tons, and in 1926 to 57,143,000 tons. This 
region produces nearly 85 per cent of the total iron ore mined 
in the United States. About 10 per cent of the total is mined in 
the Birmingham district. 

The iron ore reserves of the United States are estimated at 
4,700,000,000 gross tons. Of this 3,500,000,000 gross tons are in 
the Lake Superior area, 355,000,000 in the Birmingham district, 
and 260,000,000 compose the limonite ores in northeastern Texas.® 


ORE RESERVES OF EUROPE 


Scattered through Europe are many deposits of iron. Some 
have only local importance, but the deposits in at least a half 
dozen areas are large enough to support a great iron industry 
for many years to come. Norway, Sweden, and Spain, which 
possess great reserves, are chiefly exporters, and since the general 
industrial conditions in those countries do not favor a varied iron 
and steel industry, their resources will probably be used chiefly 
to supply some of the present great manufacturing areas. Swedish 
ores have been used in England for centuries, and competitive 
conditions seem to foretell a larger dependence on Sweden in 
the future than at any time in the past. While Britain has great 
deposits, the composition is, as a rule, inferior to those of the 
countries from which she might import. The Swedish reserves 
are chiefly high-grade magnetite, while British ores are largely 
carbonate and hematite of much lower grade. In recent years 


°J. E. Spurr, ed., Political and Commercial Geology and the World’s 
Mineral Resources, p. 61. 
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the United Kingdom has been importing relatively large quanti- 
ties of ore—4,300,000 tons in 1925—and this relation to the 
foreign supply of ore is tending to draw the iron manufacturing 
industry away from its old centers to locations which are more 
accessible to imported ores—a condition which will still further 
encourage the use of foreign ore. Here, as elsewhere, the extent 
of the reserve is not the only thing that counts; an important 
factor is the competitive conditions under which the mineral in- 
dustry must operate. 

In some of the countries of Europe the lack of near-by sup- 
plies of fuel is a handicap to the development of the iron indus- 
try. These conditions may be presented in a general way as 
follows: 


The future of the iron industry of France and Germany will depend 
on their cooperation. The extent to which Westphalian coal and Lor- 
raine iron ore are utilized together will measure the extent of their 
success or failure. Luxemburg also is dependent on Westphalian coal 
but has not sufficient iron ore to export it to Germany in exchange for 
coal. Belgium is almost entirely dependent on foreign deposits of iron 
ore to supply her blast furnaces, and she has in the past drawn on 
Westphalia for coal to augment her supplies. Czechoslovakia and Russia 
are almost entirely independent as to raw materials. Italy lacks coal 
and does not make much pig iron, but she has developed a very good 
steel industry from imported material. Austria is dependent on foreign 
sources for coal. If she is to use English coal, as she has in the past, she 
must import it through territory that has been hostile to her. Poland 
has not the resources to develop more than a small iron industry. 
Switzerland, Holland, Denmark, and the new Baltic states have no 
resources of their own on which to base any extensive iron industry.” 


The European iron and coal situation is complicated by the 
existence of a number of nations—and the treaty of peace which 
concluded the late War increased the numbers—which are in- 
adequately supplied with the essential materials for the develop- 
ment of iron and steel and related industries. The success of the 
industry is therefore dependent on the policy of the nation which 
possesses the needed supply. Tariff arrangements still further 
complicate the matter. In view of these conditions it is not sur- 
prising that in the past nations have tried to liberate themselves 


"U. S. Geological Survey, Bulletin No. 706, p. 29. ® 
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from this dependence by seeking control of outside sources of 
supply. National industrial rivalry is often more destructive, 
and works through more devious channels, than competition 
among individuals and companies within countries. If control 
cannot be obtained by conquest, some other method will be em- 
ployed, possibly through cartel arrangements, or through some 
system of economic penetration. These matters were discussed 
in a former chapter. 

The known ore reserves of Europe have been estimated recently 
at about 3,700,000,000 metric tons. If we add to this sum the 
possible and probable resources the total European iron reserves 
may amount to 12,400,000,000 metric tons.? 


Kwown Iron Reserves or Evropp 


Country Metric Tons 
TAN CCM RmCRt cee tr ore ie see 1,790,000,000 
(Onma) ICUS son coo oonp co peen aoe 317,000,000 
Smecion Br erieratotinte ware nk en 442,000,000 
Germamnsiepulichae<q eee cree 255,000,000 
Sp alig epee or Meee oo. aieeneres Ses okee 353,000,000 
(Coca ARUESIEW Goodson opm uomods 6 140,000,000 
INOEWAVA: Sen ee eee ete 85,000,000 
Dontherns Miissiais < 2ic8e wee elas oS 71,000,000 
liiralke neo Onieesn si cst eats erecta 52,000,000 
ANEGGGEIN INEOIAMO o5oancces¢o0dacou 76,000,000 
i Dabb eels oWh yeh a Ae errnder ao orate: 60,000,000 
AIR OtHers@serperian eens tec e airs 94,000,000 

A OPAT geet ita ee ee ois 3,735,000,000 


Of course, all estimates are subject to great limitations. In the 
first place, the extent of a reserve cannot be known, and even 
after extensive development there is still uncertainty as to the 
remaining contents. Moreover, the sciences which study the sub- 
surface contents of the earth are still in their infancy; even now 
methods are being developed to enable prospectors to locate new 
sources, and to give better estimates of those which have been 
under development. Nor is this all. Technical improvements and 
inventions are even now changing the aspect of the industry 


™Max Roesler, zbzd., p. 18. 
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in such a manner that ores which were formerly considered use- 
less may now be worked with a profit. Electric smelting seems 
to offer great possibilities of this kind not only by making pos- 
sible the development of ores which exist at great distance from 
coal supply—provided there is water power—but by enabling 
producers to attack lower-grade ores. Finally, the significance of 
all estimates is affected by the introduction of methods of con- 
serving an existing supply. While such methods do not increase 
the extent of a resource, they prolong the life of the reserve, and 
thereby increase the use. Estimates, therefore, are only tentative. 
With this in mind we may give the above statement of the dis- 
tribution of the iron reserves of Europe.* 


RESERVES IN OTHER PORTIONS OF THE WORLD 


Estimates for those countries where little or no development 
has taken place are even more uncertain than in the case of 
the older regions. Great portions of Asia and Africa have not 
been explored. From some indications China contains enormous 
iron resources. The information is a little more definite about 
some portions of Latin America. South Brazil, for example, con- 
tains great deposits, although the extent is mere conjecture. 
Estimates vary from three to seven billion metric tons. If this 
even approximates the case a relatively small area in south 
Brazil—the state of Minas Geraes—contains more iron than all 
the countries of Europe. The reserves of Cuba are estimated at 
about 1,000 millions metric tons. Chile contains rather important 
deposits, which are now controlled by an American company. 

Estimates of the total iron resources of the world are even 
more uncertain. The International Geological Congress meeting at 
Stockholm in 1910 placed the world reserves, which can be profit- 
ably worked with our present knowledge of the mining industry, 
at about 10,000 millions of tons. The potential reserves were 
thought to amount to 424,000.000,000. The limitations on esti- 
mates, suggested above, also apply to these statements. 

But whatever the earth contains we may make this statement 
safely, that considering the enormous potential demands of the 


*Tbid. Er 
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future the reserves are none too great. The most populous parts 
of the world, such as China and India, have scarcely begun to 
consume the products of iron, at least in the manner in which 
we use these products in the United States. The annual per capita 
consumption of steel in this country, on the basis of steel ingots, 
is about four-tenths of a ton. In India it is less than one-twentieth 
of this amount, and in China it is ‘still less. When the people of 
these two countries, with a combined population of about 760,- 
000,000, begin to use iron and steel on somewhat the scale of 
the United States the tax upon the natural resource will be many 
times greater than it is today. Since the low cost available re- 
sources are always developed first, and the development of poorer 
mineral is postponed for future use, the future cost will be on an 
ascending basis, unless mining and manufacturing technique can 
keep pace with the growing demand. 

In considering the future of the world demand for iron we must 
take account of another important factor. Possibly the greatest 
disadvantage in the use of iron is that it rusts or corrodes. In 
many of its uses the metal must be exposed to the elements, and 
this involves a natural wear and tear which is as yet largely 
beyond the control of man. In some instances the metal may 
be protected as with paint, or by coating with zine or tin, or 
now perhaps, to some small extent, by conversion into so-called 
rustless steel. A considerable amount of structural steel is pro- 
tected by encasement in cement. Moreover, some iron and steel 
goes back to the mill as junk and scrap and in that way is re- 
claimed. But, at that, the annual wastage is large. Much of the 
iron which goes into containers and into domestic use is irre- 
trievably lost. Possibly 25 per cent of the present annual produc- 
tion is to replace metal which has been worn out or destroyed. 
This wastage increases with the growth of consumption, and 
it will consequently become much more of a problem in the 
future than it has been in the past. 


DEVELOPMENT OF THE IRON AND STEEL BUSINESS 


The expansion of the demand for iron and steel, and conse- 
quently the growing diversification of the industry, has been 
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contemporary with the appearance of new uses for these products. 
The development of railroads, the coming of steel structures, the 
introduction of the automobile, and the rapid development of 
petroleum resources have been the greatest contributors to the 
expansion of the iron and steel business. Many minor demands 
work to the same end. These new features operate most exten- 
sively in the United States, and consequently the steel business 


Baldwin Locomotive Works 


A modern American machine shop 


of this country has been the greatest beneficiary of the new 
developments. As a matter of fact, the modern expansion in 
this, as in all American metal industries, dates from about: 1880. 
In the decade from 1881 to 1890 the average annua! production 
of iron ore was only 10,300,000 tons; it amounted to 67,600,000 
in 1926. The production of steel ingots and castings amounted 
to only 1,600,000 during the five years from 1881 to 1885 and 
to 48,200,000 in 1926. In 1925 the rank among the nations of the 
world in the production of iron ore was the United States, France, 
the United Kingdom, Sweden, Luxemburg, and Germany, given in 
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the order of their relative importance as producers. In the case 
of cast iron, the United States produced only about 12 per cent 
of the total for the world in 1850, and about 48 per cent in 1925. 
The relative position of the great nations in the production of 
steel is shown in the appended table. 


Wor tp PropucTION OF STEEL FoR CERTAIN Prrtops rrom 1880 To 1926 


(Tons) 
, United United 
Year SPatcs Kine eee France Germany World 
LSSORR Ce AG 1,267,000 | 1,320,000 389,000 624,000 4,274,000 
1LONOM Feet 10,382,000 5,130,000 1,642,000 6,645,000 | 28,342,000 
A926 oe tacts 48,580,000 | 3,500,000 8,245,000 | 11,905,000 | 91,228,000 


The four countries named in the table are the chief sources of 
the iron and steel products which enter international trade. The 
figures are not strictly comparable because the classes of exports 
are different, but these exports may be compared roughly as 
follows: the United States, $1,005,000,000; the United Kingdom, 
$648,800,000; Germany, $588,200,000; and France, $309,200,000. 
These figures are for 1926 and include iron and steel and various 
kinds of machinery including automobiles. In this year the ex- 
ports of similar products from Belgium and Italy amounted to 
about $40,000,000 in the case of each country. A considerable 
amount of iron ore moved in the international trade, the chief 
exporters being France, Sweden, and Spain, given in the order of 
importance. The total exports from these countries amounted to 
about 23,000,000 tons. Germany and the United Kingdom were 
the chief importers. 

The United States is also an importer of foreign ores. Since 
1921 we have imported on the average about 2,000,000 tons a 
year. A considerable amount of this outside ore comes from 
properties of the Bethlehem Steel Company in Cuba and is 
used at the Sparrow’s Point plant of this company. The same 
organization imports Swedish ores to supplement the product 
from Cuba. But other American steel companies import material, 
as for example, the high-grade phosphorus ores from Spain and 
North Africa. 
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CONTINENTAL STEEL AGREEMENT 


Practically all the iron- and steel-making countries of Europe 
were threatened with an excess.of producing capacity even in 
1913; but the overstimulation of the industry during the War 
has made overproduction a real problem. Competition has been 
severe since the return of peace. The*steel-makers profess to be- 
lieve that this excess capacity is only temporary, and that if 
they can tide over the present situation the industry can be 
stabilized. Thus the way out of the present trouble is combina- 
tion. The European Iron and Steel Agreement was signed Sep- 
tember 30, 1926, by representatives from Germany, France, Bel- 
gium, Luxemburg, and the Saar. The German producers had 
previously entered into an agreement of a similar kind in 1924, 
applying to the home country. 

The international agreement provided for an allotment of 
quotas among the participants on the basis of their production 
during the first quarter of 1926. Some allowance was made for 
Belgium which was still suffering from the effects of a strike. 
The German quota was about 40 per cent, that of France 40 per 
cent, and so on. Provision was made for the readjustment of 
these quotas from time to time, with the change of market condi- 
tions. This matter was entrusted to a managing committee con- 
stituted of representatives from the participating countries. 

There was no arrangement for the fixing of prices, or for the 
partitioning of markets. Instead, the organization provided for a 
system of fines for production in excess of allotment. The agree- 
ment terminates April 1, 1931, but under certain conditions it 
may be brought to an end at an earlier date. 


CONTROL OF FOREIGN IRON RESOURCES 


In a former chapter we discussed the effect of foreign invest- 
ment on the development of resources. A considerable amount of 
capital from the industrial nations has been invested in ore prop- 
erties, and in some instances in iron and steel works. In a few 
cases the aim is to obtain an income, but a more important pur- 
pose is to control resources in order to secure an adequate,present 
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or future supply of ores for home industries. Some countries even 
now require foreign mineral, and others, at no distant date, will 
face depletion of their best ores and thus will be dependent on 
outside sources. For these reasons they are making provision 
for the future. 

At least four nations have received large concessions covering 
ore deposits in Brazil. Upwards of 1,500 millions of tons are con- 
trolled in this manner by English, German, American, and French 
capitalists. American, Dutch, and German capital controls iron 
reserves in Chile. American capital is invested in certain Cana- 
dian properties, and Swedish and German capital is invested in 
Norway; English and German capital in Sweden, and some Ger- 
man capital is invested in Spain. 

Japan presents an interesting situation. The iron and steel 
industry is expanding rapidly, and producers look forward to 
the time when they can supply large amounts of finished steel 
products to the Far Eastern markets, if not to the Pacific sea- 
board of the United States. Domestic consumption, also, offers 
new opportunities. But Japan contains only small iron reserves, 
and it has become necessary both to import ore, and to invest 
capital in outside blast furnaces and steel plants. For these pur- 
poses Japanese capital has been invested in China, Manchuria, 
and Korea. The effect of these investments is not only to develop 
the resources, but to involve the capitalists, and possibly coun- 
tries, in the meshes of international control. 


QUESTIONS 


1. If possible justify the statement that “modern civilization could 
not exist without iron.” 

2. In what ways does a highly developed machine-making industry 
speed industrial progress? 

3. Could the automobile industry have been developed rapidly with- 
out the prior development of a machine-making industry? 

4, “Every invention and discovery brings in a new use for iron.” 
Give some illustrations. 

5. Why does the “distribution of uses” for iron and steel vary from 
country to country? 

6. Give an estimate of the importance of the invention of the 
Bessemer process of making steel. 
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7. What are the chemical and physical properties of iron which make 
it an important industrial metal? Is there any adequate substitute 
for iron? 

8. What are the greatest shortcomings of iron as an industrial metal? 

9. Why do large manufacturers of iron and steel often seek to control 
foreign resources not only of iron, but of the rarer metals? 

10. In what ways does the development of scientific knowledge in- 
crease the availability of the world’s iron ore reserves? 

11. The “extraction of resources is on a competitive basis in which 
the conditions of production in one region often affect production in 
another.” Explain and give illustrations. 

12. How is the question of conservation of iron resources connected 
with the question of competitive exploitation? 

13. In what ways do relative costs of production determine when 
and where a resource is to be developed—or abandoned? 

14. Does the present localization of iron resources seem to make 
international cartels necessary? Why? 

15. Is there a probability that the cost of producing iron ore will 
increase in the future, as the best reserves are used up? Are there 
conditions which might make for lower cost even if it becomes neces- 
sary to work poorer resources? 

16. What are the estimated potential reserves of iron ore? Where 
are these located? How many years will these last at the present rate 
of consumption? 
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CHAPTER VII 
COAL 


The extensive use of coal is one of the outstanding results of 
modern industrial civilization. But if this mechanical age has 
created the coal industry, coal, on the other hand, has made the 
mechanical age possible, because it is the great source of power, 
notwithstanding the fact that its position in some uses is being 
challenged more and more by petroleum, and more recently by 
electricity generated by water sources. 


IMPORTANCE OF COAL 


’ Mechanical devices driven by the energy from coal make two 
great contributions to industrial progress: First, they manifold 
human labor; and second, they make possible the concentration 
of power so that it can be used most effectively for industrial 
purposes. In mechanical terms the rate of doing work is called 
power, and presumably a power device is a machine which can 
do a great amount of work compared with what can be accom- 
plished by a man unaided by the machine. Comparisons, of 
course, have their limitations, but it is assumed that the power 
of an ordinary man is one-seventh horse power. Now the power 
of an ordinary locomotive may be from 500 to 1,000 h. p.; some 
stationary engines run with 20,000 h. p. or more. On the basis of 
one-seventh, an ordinary locomotive represents the power of 
from 3,500 to 7,000 men, and a stationary engine of 20,000 h. p. 
represents 140,000 men. These rough comparisons convey some 
idea of the extent to which a machine manifolds the power of 
man. 

But this is not all. It is inconceivable that 7,000 men could 
apply the power in dragging a freight train, or that 140,000 men 
could use their energy in any possible way in turning the ma- 
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chinery of a factory. Thus, in addition to manifolding power, 
the machine makes possible the concentration of mechanical 
energy into such a small area that it can be used most effectively 
for industrial purposes. ‘ 

The manufacturing establishments of the United States in 
1925 employed about 35,700,000 h. p., and in addition about 
6,700,000 h. p. were used in mines and quarries. In other words, 
these two great branches of industry employed more than 42,000,- 
000 h. p., representing nearly 300,000,000 man power. An equal 


Baldwin Locomotive Works 


Ninety years of locomotive development 


number of persons could not employ their labor in performing 
anywhere near this amount of work. Thus, by employing the 
energy of coal the amount of work which the people of a nation 
can perform is increased enormously. 

By making possible the localization of power, coal is one of 
the factors in the concentration of people in the cities. To a 
certain extent it has nullified some of the harsh conditions of 
climate in the colder parts of the country and has thereby in- 
creased the regularity, and probably the quantity of work, which 
men may perform throughout the year. The influence of toal on 
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the development of transportation, and, because of this, on the 
further concentration of people in the industrial centers, has been 
no less important. Commerce could not advance much beyond 
the primitive stage as long as the only means of conveyance was 
the packman. Animal transportation added only a little to the 
facilities of commerce, and even waterways, without power de- 
vices, were not an effective commercial aid. In most cases traffic 
could move only one way, due to the difficulties of traveling 
upstream. Power transportation, therefore, has liberated com- 
merce from its” old inconveniences and has enabled it to move 
in any direction at all seasons of the year. In the railroad trans- 
portation of the United States in 1927 there were about 63,500 
locomotives with a total traction capacity of about 2,616,000,000 
pounds. In comparison with this, human labor used for transpor- 
tation purposes could accomplish only insignificant results. The 
importance of coal as a source of power is thus easily understood. 
The increasing use of power devices is one of the most significant 
features of the present age. 


It indicates the substitution of some other energy than that of human 
muscles, and yields an enormous gain in the natural forces applied to 
industry. It signifies, also, a much better application of power than 
could be accomplished with unaided human labor. . . . Power devices, 
of course, are used in connection with machinery which uses or trans- 
mits power. Thus, there has been built up a most complicated system 
which manifolds power, which speeds production, and which increases 
the output far beyond the productive capacity of people working 
without power devices.’ 


From a national point of view this signifies a great increase 
of competitive strength because it makes possible the most effec- 
tive use of human labor. It brings about a lower cost of pro- 
duction and an increase in the output per man and per machine. 
Thus, there is a strategy in the control of coal, for a nation 
which does not possess adequate sources is at a disadvantage 
with countries which are amply supplied. From the domestic 
point of view, the use of power results in high productivity, and 
presumably in a high return for the men who work, and for those 
who invest. And this signifies a higher standard of living. 


*]. Lippincott, Economic Development of the United States, 2nd ed. 
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In recent years coal has contributed in another way to indus- 
trial progress. Experiments have revealed ways of using a great 
number of the valuable chemicals which are contained in coal. 
Some of these new commodities‘ are of such importance as to 
rank as key materials, for without them industry could not be 
conducted in its present form. Thus the influence of coal is as 
pervasive as that of iron, although in very different ways. 


HISTORY OF COAL 


There is no significance in the fact that cinders have been found 
in the remains of the old Roman camps in Durham and Lan- 
cashire, or that small quantities of coal were consumed in certain 
monasteries in England before 860 a.p. Such industry as there 
was at the time, and for four or five centuries later, was only an 
occasional activity and had no bearing on the development of the 
English trade, except, perhaps, to keep before the minds of the 
people the utility of coal. This material, obtained by very primi- 
tive mining methods, was used for lime-burning and forge pur- 
poses as early as the thirteenth century, and from that time to 
modern days there are records of its use for various purposes. 

In some important respects the history of iron and coal are 
not only parallel but interlocking. The invention of a practical 
steam engine, however crude, by Thomas Savery in 1698, the 
Newcomen engine of 1711, and the advent of the Watt engine 
about 1784 were real landmarks in the development of both coal 
and iron. The work of Abraham Darby from 1730 to 1735 in 
showing how coke could be substituted for coal in the smelting 
of iron was also an important event for both industries. One of 
the chief purposes of the early steam engines was to pump water 
out of mines, and the inventors had no conception of the enor- 
mous industrial possibilities of these devices. As we have said 
on former occasions, progress is largely the result of the associa- 
tion of ideas. After the steam engine had been successfully used 
for one purpose it took no great stretch of imagination to see 
how it could be used for something else. 

As with iron, the immediate effect of many of the epoch- 
making industrial inventions was to increase demand, &nd to 
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encourage further improvements in mining and manufacturing. 
The introduction of the steam engine and the steamboat greatly 
increased the consumption of coal. Today, railway and industrial 
steam uses constitute about 55 per cent of the total consumption 
in the United States. The concentration of people in cities, away 
from local wood lots, or other sources of fuel, brought into exist- 
ence a large household use, which today amounts to about 14 
per cent of the total consumption. The more recent development 
of the public utilities has added another important demand. And, 
of course, the tse of coal for smelting purposes has increased 
rapidly with the growth of the metal industries. And still more 
recently, the development of a long series of valuable by-products 
of coal has contributed a further factor to the demand. 
Although many observers were familiar with the fact that 
inflammable gas could be obtained by heating coal in a closed 
vessel no practical use was made of this knowledge until 1792 
when William Murdoch of Redruth, England, constructed a 
device for heating coal in his back yard, and conveyed the gas 
by pipe to a burner over a table in one of his rooms. Murdoch 
continued his experiments with the result that illuminating gas 
was “first publicly used in connection with an outdoor illumina- 
tion to celebrate the Peace of Amiens in 1802.” ? In 1810, Parlia- 
ment granted a charter to a company to supply London with 
coal gas. The subsequent invention in 1855 of R. W. Bunsen, of 
Bunsen burner fame—known to every student in chemistry—and 
of Welsbach from 1885 to 1898, added greatly to the utility of 
gas. Welsbach discovered that the compounds of certain rare 
metals possessed unusual powers of emitting light when raised 
to incandescence. “This mantel, which is got by incinerating a 
cotton or other fabric saturated with a solution of a mixture of 
the nitrates of thorium (9.9 per cent) and cerium (1 per cent), 
gives in conjunction with Bunsen’s burner a magnificent white 
light, and it is not too much to say that the gas industry gained a 
new lease of life in its competition with the electric light from 
this second great invention of the Heidelberg chemists.” * It 
might be said in this connection that Bunsen, with true profes- 


?Wm. A. Bone, Coal and Its Scientific Uses, p. 269. 
* Toid. 
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sional instinct, had no conception of the commercial value of 
his invention. His unfinished work in serving humanity was com- 
pleted largely by Thomas Fletcher of Warrington, whose inven- 
tive and commercial genius brought the discoveries of Bunsen to 
a successful industrial consummation. . 

Other discoveries have stimulated the use of coal. Until about 
1880 metallurgical coke was manufactured chiefly in what is 
known as beehive ovens. These are most wasteful devices for a 
number of reasons. Coal contains a great number of valuable 
chemicals, but under the old methods of manufacture no attempt 
was made to recover these substances, or to ascertain their pos- 
sible uses. Experiments were begun in the decade from 1850 to 
1860, which eventually made the by-product coke process one 
of the valuable additions to the coal industry, and an important 
contributor to certain varied chemical products. Thus, in addition 
to its uses for power, heating, and illumination, coal is now 
made to yield many substances which are regarded as indis- 
pensable not only in industrial, but in household use. And it 
might be added that these new discoveries have given momentum 
to the movement to conserve waste, and to organize the coal busi- 
ness on a more effective basis for the delivery of light and power. 

Although the United States is both the greatest producer and 
the greatest consumer of coal, very little use was made of this 
substance before 1835. In many places the great abundance of 
timber retarded the development of coal, and, of course, the 
‘railroad and industrial use had not yet made its appearance on 
a large scale. The distribution of the uses of coal varies from 
country to country. For the United States it is as follows: 


DistripuTion oF Uses oF CoAL IN THE UNITED States, 1926 


Use Tons 
Inarchosnieeil, FBS, ooschogencanncadsoaoenans 180,825,000 
FUAUTOACSH seep: seine mt dtlate teh earn re eee 117,714,000 
@okesbeehiveseucarirscnnen cue reece oa 86,200,000 
IDLO AAO CLOHUATVONNOI 5.6 con ueooaccanaasuer 72,650,000 
[Probolheo, Wwilbainy jovenwmere TNA, pao o oo omcono bo. 41,300,000 
EOROON bak as ene sacdiarola are deine seen aie eeenemo onesie ce 31,490,000 
Biker: ) iis ssesrss ee ree anaes 6,910,000 


CAS ie pss scatavetere, 0.8, 4 draie RTA ee Shaate ea Vere 6,100,Q00 
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KINDS OF COAL 


As with other materials, modern industry is exacting in its 
demands upon coal. The manufacturer is primarily interested in 
the number of heat units which a ton of coal will generate, but 
other factors enter into his calculations. A varying amount of 
mineral inatter is usually associated with coal and this gives 
rise to ash when the goal is burnt. An unduly large amount of 
such substances, renders coal undesirable for commercial uses. 
The blacksmith, the producer of gas, the household user, and the 
blast furnace operator are particular about the kind of coal 
they use. 

Coal may be classified in various ways—according to its 
chemical composition, heat value, or physical properties. Accord- 
ing to its appearance it is known as peat, brown coal or lignite, 
bituminous, cannel, and anthracite. Whatever may have been 
the kind of vegetable matter out of which the various kinds of 
coal were created, the natural process of production from ‘“vege- 
table débris” to coal was a “progressive concentration of the 
carbon content and a corresponding diminution in the relative 
proportion of oxygen in the organic matter.” * Thus anthracite, 
the oldest kind of coal, contains from 90 to 95 per cent of carbon, 
about 2.5 per cent of hydrogen, and 3 per cent of oxygen, and 
a small percentage of nitrogen. Peat, on the other hand, contains 
from 50 to 64 per cent of carbon and from 28 to 48 per cent of 
oxygen, along with an appreciable amount of hydrogen and 
nitrogen. The heat value increases with the amount of carbon, 
and it is thus highest in the case of anthracite. Every part of 
the world which contains considerable deposits possesses many 
varieties of coal. 


PRESENT WORLD PRODUCTION OF COAL 


Coal resources are widely distributed over the earth, but sources 
have been developed in only a relatively small number of coun- 
tries. As a matter of fact, the extent of development of coal 
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depends on the state of the industries of the region. It is obvious 
from what has been said about the expansion of uses, that a 
country which is still living in the hand labor stage has very 
little use for coal, because it has no adequate devices for con- 
sumption even for household use. 

The total production of coal in the world in 1926 is estimated 
at about 1,494,000,000 short tons; of this amount the United 
States produced about 663,100,000 tons, including bituminous 
and anthracite; thus this country produced a little more than 
44 per cent of the total for the world. The output of the leading 
countries is shown in the table. 


WoripD PropucTION oF CoAL AND LIGNITE, 1926 


Country Short Tons 
Wyirtedu Statese7as= ows cee sets ce eco 663,164,000,000 
Europe 

ELC vce oe enisies a oeaa eee er 27,910,000,000 
Czechoslovakiaees scence a iarotes 36,400,000,000 
HAGAN CO Bem ecedenersconein easton ateaee ce ae ie eciors 57,847 ,000,000 
Genmanioeeceaceee er eee eee 314,423 ,000,000 
Daag oe en os eae cee A ee eee 14,970,000,000 
POLS bets oaps tone peepee ee nee 39,054,000,000 
MGS Son's 5 tne eee n oie ae re eee 27,888,000,000 
Wimieecl Iscingeloren oouccaoonosonncoode 140,643,000,000 
Asia 
Britishpel ndiawenc mere reer ante: 23,149,000,000 
Giinav mer. ee tle recreate ae eee tie 15,212,000,000 
JapanwanceeWalwellerreseeracemrcrte ttt. 36,964,000,000 


The list of countries producing coal contained in this table 
is by no means complete. In fact, practically every country in 
Europe reported some production, and in Asia coal was produced 
in British Borneo, the Dutch East Indies, the Federated Malay 
States, and small quantities were mined in the Philippine Islands. 
Coal was also produced to some extent in Australia and New 
Zealand. 

The figures given above for England do not represent normal 
production. For several years past the English coal industry has 
been disturbed by labor troubles, and production has declined as 
a result. The output in 1913 was 321,900,000 tons, and thts prob- 
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ably represents what the country would produce today under 
normal conditions. The German coal industry has undergone a 
marked change since 1913. The terms of the treaty of peace 
which concluded the late War brought about certain shifts of 
coal lands, to the detriment of this country. Upper Silesia, for 
example, was divided between Germany and Poland, with the 
latter receiving the chief benefits. The cession of Alsace-Lorraine, 
and the segregation of the Saar for a period of fifteen years, also 
affect the position of Germany as a producer. One result of these 
changes has beén to make necessary the greater production of 
lignite for domestic consumption. While coal production declined 
from 209,000,000 tons in 1913 to 160,000,000 tons in 1926, the 
production of lignite increased from 96,100,000 tons to 154,000,000 
tons over the same period. Due to economic conditions, including 
the labor situation, the production of coal varies greatly from 
year to year in the several regions of the earth. We may sum- 
marize the total world production in 1924 by continents. 


PropucTion oF CoaL AND LIGNITE BY CONTINENTS, 1924 


Continent Metric Tons 
RGrebRAMOriCa se wa cielo coker ete eee 532,158,000 
GUT OP OMe were eh coerce ac atepeos evs eerie s 712,824,000 
CASTE geste ee ec ge eR A Me SE 80,059,000 
YE SPECIE pa tettcn Senne aa gaa ans ck acer gee eg 16,224,000 
PETIG ue ee Mere Ga eee crea Ae eet eer 13,685,000 
SoutmeAmerica ge pecmeeirs emcees Seen ser 2,050,000 

WIORDD BU OTAT Ree cmetacts cearotie sere ees 1,357,000,000 


At least one thing is obvious from this table, namely, that the 
production of coal in a continent has no relation to population. 
Asia, for example, which contains about 60 per cent of the popu- 
lation of the world produced only about 7 per cent of the coal. 
Another notable feature is that although certain parts of South 
America, such as the A. B. C. countries, have displayed a re- 
markable development during the past twenty-five years, the 
coal production for the whole continent is insignificant. 

In practically all countries the coal industry has been severely 
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criticized for its inefficiencies, and no doubt these criticisms con- 
tain a great deal of truth as applied to certain operators and to 
certain countries. But it is true, also, that in the United States, 
during the last thirty years, there has been a steady increase in 
the use of mechanical devices in mining, and a very marked im- 
provement in the character of the organization. This largely 
accounts for the increase in the average tonnage product per 
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Modern coal mining: an electric undercutting machine 


man. With reference to bituminous coal, the average per man 
in 1890 was 2.56 tons, while in 1925 it was 4.52 tons, and this 
latter production is the result of a steady increase in the output 
per man from year to year. Meanwhile, the percentage of coal 
mined by machinery has also shown a steady increase. In 1890 
only 5.3 per cent of our coal was mined in this way, while the 
percentage in 1925 was 70.6. 

The high development of mechanical methods in thes United 
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States throws our industry into strong contrast with that of the 
United Kingdom, where in 1923 only 17 per cent of the coal was 
mined by machines. This tardy development of mechanical 
methods—which may be due partly to the lack of capital by 
many mine operators, and partly to the influence of tradition 
affecting the attitude of both operators and miners—is largely 
responsible for the recent difficulties of the coal mining industry. 


COAL RESERVES OF THE WORLD 


If anyone experiences the fear that the world may some day 
run short of coal because of the present great draft upon this 
resource, he may find some consolation in the fact that the pres- 
ent reserves existing within 6,000 feet of the earth’s surface are 
estimated at 7,397,500 million metric tons. At our present rate 
of annual consumption this would last for more than 6,000 
years. But, at that, we do not need to worry about our descend- 
ants a hundred and fifty generations hence because we have 
every reason to believe that the scientific world will not stand 
still. There are probably more substitutes for coal than for any 
other commodity used by man. There are many possible sources 
of power, including water, tides, the sun, and possibly atomic 
energy, for to science nothing is impossible. The water power 
resources of the United States today, available by our present 
known methods of use, are about equal to the power we could 
obtain from our present annual production of coal. Many parts 
of the world have great resources of undeveloped water power. 
Moreover, there are enormous wastes in our present methods of 
consumption. An ordinary steam engine will not convert 15 per 
cent of the heat of combustion into useful work; the locomotives 
use less than 10 per cent. Domestic consumption is even more 
wasteful of the energy contained in coal. A similar statement 
applies to present methods of production. Much coal is left in 
the mine; a considerable amount is discarded in preparing this 
commodity for the market, and there is wastage due to exposure 
to the air. Of course, there is a limit to the prevention of waste, 
but in time improvements in methods of both production and 
consumption will point the way to greater economies. This will 


1388 | ECONOMIC RESOURCES AND INDUSTRIES 


involve not only a saving of coal resources, but a prolongation 
of the life of the reserves. 

The limitations on our methods of estimating the iron reserves 
of the world have already been discussed. Similar lmitations 
apply to our estimates of coal. With these conditions in mind 
we may study briefly the coal reserves of the earth. Of the 
known supplies North America is skid to contain about 67 per 
cent of the total, Asia about 18 per cent, Europe about 11 per 
cent, and Oceania about 2 per cent. Africa and South America 
contain only unimportant deposits. 


Estrxatrsp Coan Resources oF THE Worrp 


Continent Metre Tons 
INGE A MONER Ss he crc on eee 4.971,500,000 
TNR On ne Pe gO en Ra 1.402.998, 000 
TORO ota elas Sh Me tan ew Ga oR TSS 4AM.,000 
PUUSEEAIASION SD ho ols oe cre Bua ek Sana sie 167,600,000 
VIGOR A cca Ge eRe Can eee 55,313,000 
SOU Amen occ cic wok oo ean Knee 41,600,000 

PRU Ey ox. oc sae Lenn ane RO ereenoe 7,397,500,000 


Unfortunately, in making her distribution Nature had no 
concern about the future political divisions of the world. Due 
to this lack of foresight some nations have been almost entirely 
ignored, and in other respects the coal bounties were most un- 
equally distributed. A portion of the huge North American re- 
serve is in Canada and Newfoundland, namely, about 1.215.200 
millions of metric tons. But even deducting this amount the 
United States contains about 52 per cent of the total. The British 
Empire does not fare as well. Indeed, “the available reserves of 
coal in Great Britain only amount to about one-fortieth, whilst 
those of the whole Empire do not amount te more than about 
one-fourth of the world’s estimated total.” And it was added 
by this authority that this is a fact that “ought to be weighed 
by everyone responsible for the economie development of our 
national and imperial resources, especially in view of the fact 
that the United States, whose competition in the immediate 
future will probably be much more severely felt than ever before, 
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possesses more than half the estimated world’s coal, and that 
also in regard to the two prime considerations of quality and 
cost of production she probably compares favorably with Great 
Britain and the Empire.” ® 

But other nations also fared badly because of the inequalities 
of Nature’s primordial system of distribution. We have referred 
already to the case of South America and Africa. In other re- 
spects these continents have been unusually blessed with mineral 
resources, but the shortage of coal will prove to be something 
of a handicap t6 their varied industrial development. In Eu- 
rope, Germany with about 416,000 millions of tons is well sup- 
pled, and Great Britain with 186,000 millions of tons has no 
present complaint. But France with only 17,000 millions of tons 
has not fared as well, nor has Belgium with only 10,000 millions 
of tons, and Spain was even more poorly supplied with only 
8,600 millions of tons. European Russia probably contains 59,000 
millions of tons and Asiatic Russia about 171,000 millions. With 
an enormous population to care for industrially, India contains 
only about 77,000 millions of tons. 


DISTRIBUTION OF KINDS OF COAL 


About 52 per cent of the total world’s coal supply is bitu- 
minous, about 7 per cent is anthracite, and the remaining 41 
per cent is made up of the sub-bituminous varieties. The an- 
thracite is even more unequally distributed than the bituminous. 
In fact, no more than six countries have important supplies. 
By far the greatest resource is in China, which is estimated 
to contain more than 380,000 millions of tons out of the world 
total of 486,000 millions. The anthracite reserves of the United 
States amount to about 17,000 millions of tons, and of the United 
Kingdom about 11,000 millions. 


COAL RESOURCES OF THE UNITED STATES 


The United States has the advantage not only of a large coal 
supply, but of a distribution of the resource which makes con- 
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sumption possible over a large area. The great industrial cen- 
ters have grown up either in the midst of the coal areas, or 
near the edge of the fields. A great abundance of cheap fuel is 
thus available for the manufacturing centers. It is fortunate, also, 
that because of the cheap and convenient transportation of the 
Great Lakes, coal and iron can be brought together most 
economically. . 

There are six producing areas in this country: (a) the Appa- 
lachian, which extends in a broad belt from southwestern New 
York to northern Alabama, covering about 66,000 square 
miles; (b) the central coal fields covering about 48,000 square 
miles in Illinois, Indiana, and Kentucky; (c). the Northern 
field, which includes a relatively small area in Michigan; (d) 
the Western field, extending with slight interruptions from cen- 
tral Iowa to Texas, covering about 98,000 square miles; (e) the 
Rocky Mountain area, with deposits scattered in many places; 
and (f) the Pacific fields with scattered deposits in California, 
Washington, and Oregon. 

Although large quantities of anthracite are produced every 
year, by far the greater part of the nation’s annual production 
is bituminous. Anthracite occurs chiefly in a few counties in north- 
eastern Pennsylvania. Nearly 60 per cent of the bituminous 
coal production is in the Appalachian region. 


PRODUCTION OF COAL IN THE UNITED STATES 


Only small quantities of coal were produced in this country 
before 1850. In fact, the output in that year amounted to only 
about 7,000,000 tons. The period of rapid growth of the coal 
business has been contemporary with the era of great business 
expansion which began about 1880. From that date to 1920 the 
railway mileage of the United States increased about two and 
one-half times, the value of manufactures increased more than 
tenfold, and the use of primary horse power in industry be- 
tween nine- and tenfold. These developments largely explain the 
growth of demand for coal. From an output of about 71,000,000 
tons in 1880, production has risen rapidly to 157,000,000 tons in 
1890, to 269,000,000 tons in 1900, and to 663,000,000 tons in 1926. 
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THE COAL TRADE OF THE WORLD 


The unequal distribution of coal over the world is one reason 
for the development of the international coal trade, but not the 
only cause. A considerable export arises from the need of sup- 
plying ships engaged in oceah commerce. Moreover, coal may 
be carried as ballast, particularly in the case of those nations 
which export chiefly goods which have a high value in small 
bulk, and have no heavy raw materials to balance the cargo. 

A considerable*export from various places in the world grows 
out of the need of supplying fuel to ocean commerce. On the 
long voyages it is not economical for the ship to use valuable 
cargo space in the carriage of coal, particularly since interna- 
tional commerce has gradually built up an extensive system 
of coaling stations along the routes of travel. Coal is delivered 
to these points from convenient sources. The stations are usually 
equipped with modern devices for loading and unloading, and 
the coaling of the vessel is done as conveniently as in the home 
port. 

Coaling stations are frequently located at places where the 
lines of commerce converge, as for example, at the passage 
through Suez. Port Said and Aden are important stations along 
this route, and farther east, Gibraltar and Algiers perform a 
similar function. A number of lines radiate from various places 
in the Far East, as with Colombo, whence traffic moves around 
south Australia. Singapore is an important concentration point, 
and this apples also to Hongkong, Shanghai and Yokohama. 
Ocean vessels, like locomotives, must be supplied with fuel, un- 
less they are moved by wind power, and the coaling of ships 
which come to the home port is an important branch of the 
coal trade, if not a kind of export. 

Great Britain was one of the pioneers in the supply of the 
export and bunker trade. She enjoyed a great advantage in this 
business partly because she drew commerce from all parts of 
the world, and partly because of the location of coal deposits 
near a number of her ports. Britain has carried on an export 
trade in coal for more than three hundred years. As early as 
1602 Newcastle sent out 190,000 tons, and in 1750 Newcastle 
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and Sunderland together exported 1,193,000 tons. In 1875 the ex- 
port and bunker trade of the United Kingdom amounted to 
14,733,000 tons, and it rose steadily from this amount to 94,- 
432,000 in 1913. The coal troubles of this country since the close 
of the War, and the readjustments of coal production in western 
Europe, have caused a decline in this business; but in all prob- 
ability Britain will regain her preéminence in the industry. 

Coal from various sources in the United Kingdom is exported 
to‘many parts of the world. For many years the Mediterranean 
countries—Italy, Greece, Egypt, and portions of Spain and 
North Africa—have looked to the United Kingdom as a source 
of supply. Only small quantities of coal are produced in Scan- 
dinavia; hence Norway, Sweden, and Denmark also take coal 
from British mines. Belgium, the Netherlands, and France, to 
a considerable extent, have imported British coal, and the last- 
named country, notwithstanding the shifts ef dominion brought 
about by the War, will still be an importer. The delivery of 
reparation coal from Germany, particularly to France and Bel- 
gium, has interfered somewhat with the British export busi- 
ness, and at the present time, the severe coninetition of German 
producers in other markets is taking away some trade. 

For a number of years the United States had participated 
to some extent in the international coal trade, although our 
exports are small in proportion to our total production. At times 
Britain sends out from 25 to 30 per cent of her annual pro- 
duction, while the exports of the United States are rarely more 
than 5 or 6 per cent. The American export trade has shown a 
moderate increase, from an annual average of about 7,750,000 
tons during the five years ending with 1905 to an average of 
28,870,000 during the five years ending with 1926. In the last- 
named year we exported 35,091,000 tons of coal valued at $196,- 
905,000. A considerable portion of this foreign trade is in an- 
thracite which goes chiefly to Canada, and that country also 
consumes our bituminous coal. 

American exports will probably experience a moderate growth, 
as has been the case in the past; but the relatively high cost 
of delivering coal to the export points, and the distance from 
the great consuming markets, militate against a marked de- 
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velopment of this branch of trade. The South American coun- 
tries which might normally look to the United States as a 
source of supply are small consumers, and at times, American 
traders encounter competition with British coal carried as 
ballast. 


PROBLEMS OF THE COAL INDUSTRY 


Solution of the technical problems connected with the in- 
dustry seems to be only a minor difficulty compared with other 
troubles which perennially beset the coal business. The great 
problems, including those related to labor, grow out of the 
competitive conditions in which the industry is immersed. 

In all the great mining countries there is probably an ex- 
cess of producing capacity, and this means, among other things, 
too many workers depending on this industry for an income. 
This is certainly the case with the United States. According to 
the report of our Geological Survey in 1924, the capacity of 
the mines of the United States with the present labor force, 
assuming 308 working days a year, was 871,000,000 tons, which 
was about 80 per cent in excess of actual consumption that year. 
The average number of working days was only 171. The coal 
miner, of course, complains about the uncertainties of employ- 
ment and urges that his wages should cover an insurance for 
the risk of being out of work. He probably observes the profits 
which the low-cost companies make, and sees no reason why 
the industry should not support a higher wage level. On the 
other hand, the operator encounters competitive conditions which 
are beyond his control. For many producers, a rise of price does 
not bring relief because it only stimulates production from idle 
mines, and before long the market is again oversupplied. This 
compels some operators to close their works and throws men 
out of employment. 

A part of this difficulty is inherent in the nature of the natural] 
resources. Some seams of coal are thick, others are thin. Some 
mines have the advantage of a near-by market, others are too 
distant to sell their product unless the price is high. Thus, 
operators exist under a great diversity of producing and market 
conditions. The low-cost producer can usually make a profit; 
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producers in the middle ranges sometimes succeed and some- 
times fail; while the high-cost producers can expect a profit only 
when demand is exceedingly good, and prices unusually high. It 
might be said in passing that the coal industry is not an ex- 
ception to the rule, for this condition prevails in every kind 
of industry, including manufacturers and commerce. If a dis- 
tinction can be made between the coal industry and all others, 
it lies in the fact that coal enters into more general consump- 
tion, that the prosperity of industry is absolutely dependent 
upon it, and that the comfort of the people requires a steady 
supply. 

These same difficulties exist in other coal-producing coun- 
tries, and in the case of England at least, there is the added 
risk of the foreign market, since a considerable per cent of her 
coal is destined for foreign sale. The solution of the British prob- 
lem has been complicated by the intervention of the govern- 
ment in the form of a bounty, which was professedly a make- 
shift. The tardy introduction of mechanical devices, and the 
traditions of both miners and operators delay the solution of 
the problem. As in America, many operators cannot command 
the capital to put their industries on a more effective basis. 


NATIONALIZATION OF COAL RESOURCES 


In recent years, both in the United States and in England, 
there has been a periodic demand for the nationalization of 
coal resources. A part of this demand originates with certain 
groups who would like to nationalize everything; but, in addi- 
tion, there are a certain number of people who believe that the 
coal industry is a kind of public utility, and that the numerous 
problems cannot be solved while the industry remains under 
the competitive system. The idea, which has been growing in 
vogue since the War, that power can be most effectively delivered 
from central power stations located on the coal fields, adds some- 
thing to the movement in favor of nationalization; and the 
conservatists, who detest waste, and who look with fear upon 
the growing consumption of coal as an indication of future ex- 
haustion, add their complaint to that of the others. 
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A most scathing indictment of the coal industry is contained 
in the following statement: The story of coal is 


a story of waste, all the way from the face of the mine working to the 
smoke-stacks of the boiler plant—waste of a natural resource, waste of 
human endeavor, waste of capital, waste of transportation capacity, and 
waste of energy—and none of these have we enough, much less to 
spare. [And further:] Of the average ton of coal exploited in this 
country, 600 pounds are lost in’mining, 126 pounds are consumed 
between the underground working and the boiler room, 446 pounds are 
lost in gases going up the stack, 102 pounds are lost by radiation and 
in the ashpit, 650 pounds are lost in converting heat energy into 
mechanical energy and only 76 pounds are left for application to useful 
work. The average small plant or locomotive in use today makes use 
of a small percentage of the heat units shoveled into it. When it is 
recalled that 300 pounds of coal, even under the wasteful and inefficient 
manner in which it is now utilized, represents the labor equivalent of 
one man for one year, it is readily seen how significant the conserving 
of our fuel energy, and thereby our human energy, becomes.” 


Rhetorical indictments, such as those given in the quotation 
above, must be taken cum grano salis. In the first place, an 
analysis of the chart which accompanies this statement reveals 
the fact that 1,198 pounds out of 2,000 are consumption wastes. 
For example, 446 pounds go up the stack in smoke and gas, 
and an additional 650 pounds are acknowledged to be non- 
recoverable in the present state of our mechanical knowledge, 
because this amount is lost in converting the heat of com- 
bustion into useful work. Only 713 pounds are production losses, 
and not even all this is recoverable without other expenditure. 
The roof of the mine, for example, must be braced in some way, 
and if coal is not used for this purpose, some other material 
must be employed, and this means a cost. 

In short, the saving of waste is not a gratuity which proceeds 
from any form of organization, or from government ownership 
and operation. Somewhere along the line from research to ma- 
terial an expenditure of some kind must be made to save waste, 
and the real question is whether the saved income more than 
offsets the cost involved in making the saving. The whole ques- 
tion of the effectiveness of management is involved in the 
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matter of nationalization, and there is very little convincing 
proof that management would be any better under nationalized 
organization than under the kind that exists today. And this 
says nothing about the troubles of marketing. One might multiply 
words expounding the enormous waste of the valuable chem- 
icals which are lost through individual and factory consump- 
tion of coal, and in praise of the ecqnomies by operation from 
central power plants. But it would be difficult to find buyers for 
the tons of tar, ammonia liquor, and sulphate, and the millions 
of pounds of aromatic hydrocarbons (benzene, toluene, anthra- 
cene, naphthalene, etc.) that would arise as by-products of such 
plants, unless they were disposed of by an equally wasteful di- 
versification of consumption. 

Moreover, the fear about the exhaustion of coal resources is 
unfounded. While it is true that the cream of the resource is 
exploited first, and that production proceeds thence to lower- 
grade deposits, the mineral industries are constantly revealing 
new methods of operation which lower cost and which make 
available poorer grades of natural materials. A small rise of 
price often supplies the stimulus for further experiment and 
discovery. Moreover, as we have already seen, there are many 
substitutes for coal, and we have every reason to believe that 
the progress of science will still further release us from dependence 
on that substance. 

All this is not intended as an argument that the coal in- 
dustry does not stand in need of improvement. The greatest evils 
of this industry are the irregularity and uncertainty of opera- 
tion. When these problems are solved most of the evils which 
now trouble both miners and operators will largely disappear. 
It is these features which lead to only partial employment— 
which is one of the chief troubles of the miners—and to the 
unwillingness to invest sufficient capital to put the business on 
the most effective basis, a frequent complaint of the operators. 
And it ought to be added that the problems of uncertainty 
and irregularity are not easy to solve. The wide distribution of 
coal resources in the United States, and the ease with which a 
company with a little capital ean engage in the mining busi- 


ness, bring in the occasional producers, the wildcat and snow- 
% 
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bird miners, who can prosper when times are good, and who 
are usually a source of trouble. 


BY-PRODUCTS OF THE COAL INDUSTRY 


It is our intention to discuss the question of by-products in 
a later section, but it might be said in this place that in recent 
years a number of related lines have developed in connection 
with the coal industry. The ramifications of these by-products 
are numerous. Coke, for example, is sold to pig-iron manufac- 
turers, and to producers of copper and lead, to say nothing of 
other uses in the metal industries. It is also sold for chemical 
use, and thus enters into the manufacture of electrodes, calcium 
carbide and other products. It is used as a boiler fuel, in the 
manufacture of briquettes, and as a road or railway filler. Tar has 
even more extensive uses; and gas, light oils, and ammonia also 
enter into many kinds of manufactures. 


FOREIGN CONTROL 


Investments abroad, or other forms of control, are probably 
not as extensive in coal resources as in iron. For one thing, the 
coal reserves are much greater and more widely distributed than 
in the case with iron. Nevertheless, some capital has been 
invested in coal properties by the business organizations of sev- 
eral of the nations. Occasionally, the need of supplying coal 
to coaling stations is the reason for such investment. Japan is 
more in need of adequate outside supplies than any of the great 
nations and this is one reason for her investments in China. 
Several British companies also control coal properties in China 
and Siberia. 


QUESTIONS 


1. Name and discuss the contributions which the use of mechanical 
power has made to industrial progress. 

2. Do resources of coal within the border of a nation increase the 
competitive strength of the nation? Why? 

3. Wherein is the “strategy” in the control of coal resources? 
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4. What do you understand by the expression “key materials”? Give 
illustrations. 

5. The history of “iron and coal are not only parallel but often inter- 
locking.” Give illustrations. 

6. Where does a man get the first idea that leads to an invention? 
Where, for example, did Murdoch get the idea that led to the production 
of illuminating gas? 

7. Which countries are the largest producers of coal? Account for 
their rank as producers. i 

8. Can you explain why Asia, which contains about 60 per cent of the 
population of the world, consumes only about 7 per cent of the coal? 

9. Is there any basis for alarm concerning the future of the world 
coal supply? 

10. Are there adequate substitutes for coal in its important uses? 

11. In what respects are present methods of production and consump- 
tion of coal wasteful? How much of this waste can be prevented? 

12. Give some idea of the distribution of the world’s coal resources? 

13. Does the existence of a great part of the world supply in North 
America give this continent a present and a future advantage? 

14. Give an outline of the leading problems of the coal industry, 
What remedies would you suggest? 

15. How are the difficulties of the coal industry affected by the great 
range in costs under which coal is produced? 

16. What can be said for and against the nationalization of coal 
mines? 
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CHAPTER VIII 
PETROLEUM AND NATURAL GAS 


Various preparations of petroleum were articles of commerce 
in the United States before 1820. Zadok Cramer, an author of 
one of the numerous guide books for immigrants into the New 
West, observed philosophically in 1817 that “it is a wise plan 
of nature to generally place an antidote where she has planted 
a poison.” He referred to the use of petroleum as a medicament, 
for it was used as a nostrum for practically all the ills to which 
the pioneers were heir. It was found floating on many ponds 
and was easily collected by drawing a blanket over the surface. 
It was sold as “Seneca,” or “American” or ‘“Rock-oil,” and was 
recommended particularly for rheumatism. 

Some twenty years later Caleb Atwater, a western historian 
of some note, stated that the sale of petroleum afforded a con- 
siderable profit, and that it had begun to be used in lamps for 
workshops and factories. He ventured the prophecy that if it 
should “fall into the hands of some ‘water-doctor,’ or some swami, 
a large fortune could be made by the sale of it.” + If one would 
tolerate a little freedom in the definition of ‘“swami,” he would 
be compelled to admit that Atwater’s prophecy was on the eve 
of fulfillment in 1865. But even at that date no one realized 
the enormous proportions to which the petroleum industry was 
destined to grow in another thirty years. It was, of course, im- 
possible to foresee the vast number of uses to which petroleum 
and its by-products are put, and to guess that it was shortly 
to become a great stake in the strategy of nations and of great 
capitalists. 

During its rise as a commercial product petroleum has been 
successively a medicine, an illuminant, and a fuel oil, and now, 
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in one form or another, it serves all three of these purposes, and 
a great many more. The fuel use is now one of the most im- 
portant, and in some respects petroleum serves this purpose 
much better than coal for it is easier to transport and store; 
it possesses greater calorific power, and it undergoes more com- 
plete combusion. 


‘ 
HISTORY OF PETROLEUM 


For ages petroleum has been used for one purpose or another; 
but the history of this product prior to 1860 is of no significance 
for modern industry because it neither called attention to pos- 
sible industrial uses, nor contributed knowledge of methods of 
making it available for general industrial consumption. The 
modern industry began at the bottom and worked out its own 
technique of mining, transporting, distilling, and marketing. 
This is one of several very important illustrations of an en- 
tirely new industry which sprang into existence subsequent to 
1860 without prior help, or without even a suggestion of the 
uses to which the material could be put. 

The situation was ripe for a change at least as early as 1850. 
The consuming world was rapidly exhausting the available raw 
materials out of which illuminants could be manufactured 
cheaply. There was a great need for some substance to take 
the place of beeswax and tallow candles and the greasy whale- 
oil lamps. The decline of the whale-oil business, due to the grow- 
ing scarcity of these sea creatures, threatened to bring that 
branch of the oil industry to an early close. Lamps using animal 
oils had never been satisfactory and candles were an expensive 
substitute. Thus there was an imperative need of some new il- 
luminating substance which could be manufactured cheaply on 
a large scale. 

One of the first steps which inaugurated the change from 
animal raw materials to mineral oils as a source of illuminants 
was the production of oil from bituminous coal shale. The first 
patent for refining coal oil was granted to James Young of Man- 
chester, England, in 1850. The same process was patented in 
the United States in 1852. Considering the fact that the in- 
dustry was new, very rapid progress was made during the 
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next six or seven years. In 1859 upwards of sixty establishments 
were engaged in the manufacture of oil from shales. 

This industry, however, was short-lived because of the sub- 
sequent introduction of methods for producing illuminating oil 
from crude petroleum. As a matter of fact, in 1854 two New 
York lawyers, Jonathan Eveleth and George H. Bissell, con- 
ceived the idea of obtaining an ilkiminating product from the 
erude material. Although the enterprise was not successful the 
information the organizers received about samples of this product 
submitted to.Professor Benjamin Silliman, a Yale chemist, was 
of value to the new industry. In substance, Silliman advised that 
the samples produced good illuminating and lubricating products. 

Legal talent seems to have played a réle of considerable im- 
portance in the early promotion of the oil industry. At any rate, 
James Townsend, another New York lawyer, secured the as- 
sistance of E. L. Drake, who had formerly been a conductor on 
the New York and New Haven Railroad. Drake did some pros- 
pecting, and eventually sank a well near Titusville in Crawford 
County in northwestern Pennsylvania. The oil did not rise to the 
surface and it was necessary to use a pump, but Drake’s work 
revealed the fact that petroleum was easily accessible. Sub- 
sequently, flowing wells were discovered. Drake’s success proved 
a great stimulus to the imagination of the time, and hundreds 
of people who saw immediate profits in the production of oil 
flocked to the region. Thereupon the industry experienced the 
first of what in subsequent years proved to be a recurring phe- 
nomenon, namely, overproduction. 

Crude petroleum is the source of a great many products rang- 
ing from those of highly volatile character to solid material. The 
earliest step in the separation of the crude oil into its various 
products is fractional distillation. The method of distillation de- 
pends on the product desired. Since there are many kinds of 
erude oil the process is frequently adapted to the kind of ma- 
terial which comes into the refinery. Needless to say, these 
methods have been the result of years of experience in testing 
and refining. Organization and economy have always been guid- 
ing principles in the industry. The use of hydrostatic pressure 
to force more oil from the wells than can be obtained by the ordi- 
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nary process, the development of the cracking process, which is a 
method of decomposing hydrocarbons by heating petroleum to a 
temperature above the normal boiling point of certain of the 
constituent parts, and the production of casing-head gasoline 
from certain kinds of natural eas are some ef the most recent 
methods of securing greater economy. One of the great features 
of the industry has been the development of hundreds of by- 
products which serve as many uses of man. 


BDwing Galloway 


Signal Hill, near Long Beach, California, one of the country’s richest 
oil fields 


IMPORTANCE OF PETROLEUM 


There is room for difference of opinion in regard to the im- 


portance of petroleum in modern life. In this connection Edwin 
C. Eckel makes the following comment: 


The production and utilization of petroleum have been kept before the 
public mind so steadily, for one cause or another, that we are likely to 
oo 
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overestimate both the present industrial importance of the mineral oil 
industry, and the probabilities as to its continued growth and increase 
of supply. As regards the first point, it is still safe to say that if the 
entire petroleum supply of the world were to be cut off completely 
today, 1t would mean that we would have to increase our coal mining 
some eight per cent at the most to replace the missing product in tech- 
nical efficiency. What would actually happen in such a case would be 
that the coal output would increase only'four or five per cent, and that 
the balance of the deficit would be.made up by the distillation of shales 
to get not petroleum but its derivatives? 


Now it is true that we shall have to give up petroleum at 
no very distant future, and that there are enormous stores of 
oil-bearing shales not only in the United States but in other 
parts of the world which can supply a great many of the 
products which now come from petroleum. It is true, also, as with 
coal, that there are a number of prospective substitutes for 
mineral oils as a source of light and power, and other substi- 
tutes are in sight, but not yet developed, largely because the 
cheap supply of petroleum discourages use, if not invention and 
discovery. The one thing which a progressive community needs 
to stimulate new activity is the threat of shortage, or the fear 
of inconvenience. With respect to petroleum, this threat is not 
yet obvious enough in the United States to produce these stimu- 
lating results. But there is some comfort in the fact that there 
are a number of other substances upon which we can rely when 
petroleum is no more, and that with the present high state of 
development in the mechanical and chemical industries the 
provision of substitutes on an increasing scale will be no dif- 
ficult matter. 

But there is another side to the question. The reorganization 
of social life on the basis of some other power substance, when 
that time comes, will entail a great social and individual cost. 
Someone must pay the expense of making the change. In a 
former chapter we have had something to say about the in- 
tricate industrial organization in which we live, including the 
interdependence of one activity on numerous others. Numerous 
strands of forces bind this organization together into a work- 
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ing economy. Petroleum and its products are interwoven to 
such an extent in our daily lives, and in our industries, that a 
change cannot be made without enormous loss and inconven- 
ience. For one thing, great amounts of capital have been in- 
vested directly in the petroleum industry, and very considerable 
sums are in industries which are somehow related to the pro- 
duction of materials which supply this industry, including the 
manufacture of all forms of iron and steel, and in goodwill 
which is now attached to the various articles. This capital is 
highly specialized, which means that it cannot be used for any 
other kind of production, or at best, it cannot be thus employed 
without great expense for reorganization and readjustment. 
Moreover, when the time comes for the abandonment of the 
large-scale use of petroleum and its products we shall have to 
pay a higher price for the substitutes, at least for some years 
until the new industries are perfected. This means a higher 
cost for motor oil, among other things. This will bring about 
a restricted use and a curtailment of the prosperity of those 
particular industries which are now related to petroleum either 
as producers or consumers. Thus, the important fact is not that 
we cannot find substitutes, but that we are now living on a 
low-cost basis with respect to all those things derived from 
petroleum, and that the next move is to a higher cost level 
with all that means for social life. Or, in other words, we are 
now living on one of the original bounties of nature, but sub- 
sequently more human effort will be required to produce the 
things of which Nature is now a large contributor. 

At present the purely commercial and military reasons add 
to the importance of petroleum products, and this explains why 
some nations are now engaged in keen rivalry in securing claims 
to future supplies. Thus it has been said of this product: “More 
easily transportable than coal, and yielding refined products 
whose explosive action in internal-combustion engines furnishes 
greater power in proportion to weight than was once deemed 
possible, petroleum and its products, apart from their immense 
direct economic importance may, in the automobile, the sub- 
marine, and the airplane, and through numerous other appli- 
cations, control strategically, from a nationalistic standpoint 
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the more inert foundations of civilization.” * The use of petro- 
leum as a fuel in driving commercial vessels is now of great 
importance, and thus the nations which have greater access to 
supplies, while they last, gain something in international 
competition. 


MEANS OF TRANSPORTATION 


One of the first problems ofthe new petroleum industry in 
1860 was to find a satisfactory means for the transportation 
of the product,,In the earliest days, oil was put in barrels and 
carried by wagon or boat to the nearest railroad. But the pene- 
trating feature of crude petroleum made it almost impossible 
to manufacture barrels which would retain the substance. This 
problem was not solved even when the barrels were coated with 
hot glue. 

Railroad transportation encountered similar difficulties. For 
a few years oil was transported in wooden tanks or tubs placed 
at each end of a box car; thus equipped a car could transport 
from 2,000 to 4,000 gallons. The many difficulties which the 
early shippers encountered may have suggested the use of pipe- 
line transportation. But this method of conveying liquid was 
not new because it had been extensively employed a few years 
before by the salt manufacturers of the Mississippi Valley in 
transporting brine from salt springs to a supply of wood. This 
prior use of wooden pipe lines may have given the producers of 
oil their earliest cue. But, at that, the shipment of oil by pipe 
line brought its own series of problems. It was necessary to 
devise means of crossing streams and mountains, to discover 
the proper location for pumping stations, and particularly, to 
decide upon methods of tightening joints to prevent leakage, due 
to the great pressure of the moving oil in the pipe system. 

The first pipe lines were constructed to connect some pro- 
ducing area with a river or railroad, but eventually a system 
of trunk and feeder lines was developed. In 1926 there were up- 
wards of 90,000 miles of line in the United States, divided about 
equally between trunk and gathering lines. Other countries which 


°J. E. Spurr, ed., Polttical and Commercial Geology and the World’s 
Mineral Resources, p. 1. 
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rely on long-distance land carriage have also employed the same 
method of transportation, although not as extensively as the 
United States. 


PRESENT PRODUCTION OF PETROLEUM 


The active development of petroleum resources is now in 
progress in more than twenty countries, but only about five of 
these are important producers. Since the beginning of the in- 
dustry from 1860 to 1925 the United States produced about 
64 per cent of the world supply. In some respects our pre- 
eminence in this regard might be looked upon with national 
pride. It is certainly true that the development of petroleum has 
exerted an enormous effect on the progress of national prosperity; 
but, as a matter of fact, we have secured our position as a pro- 
ducer at the expense of rapid exhaustion of a resource which 
cannot be replaced. During this period Russia has been the 
second largest producer and Mexico has ranked third, although 
that country did not enter the field until about 1900. One re- 
markable aspect of petroleum history is that the United States 
is the only great industrial nation which has produced large 
quantities of petroleum. Through these years the total output of 
England, France, and Germany was only 19,000,000 barrels, as 
compared with more than 7,000,000,000 barrels in the United 
States. As a matter of fact, with the exception of the United 
States and Russia, the future petroleum supply is in the ter- 
ritory of the smaller and weaker nations. The total world output 
of petroleum from 1857 to 1924 inclusive is shown in the table 
given on the next page.* 


PETROLEUM RESOURCES OF THE WORLD 


A very large limit of tolerance must be permitted in esti- 
mating the present underground supply of petroleum. The fact 
that those who are skilled in the art of making estimates are 
continually changing their figures in the light of new informa- 
tion is enough to convince us that their estimates are not final. 


* Mineral Resources of the United States, 1924, Part II, p. 416, 
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Worvp’s Propuction or Crupr Prerroteum, 1857-1924 


Barrels 
Country of 42 gallons each 

WmiteG 3S tates tran ere cost erences 7,905,929 ,000 
USBI oh 6. cna weer ees I als rams ac 2,053,183 ,000 
WL GRIOQ ip a Starches ani Pe Sie nefetunin's sarah fs 1,194,991 ,000 
Dutoh Kast Indies act ost ss 2s cakes 294,030,000 
MOUMANEY Of exe eee ME ee oe en 207,842,000 
Poland (Galicia)... a Baten A ae eae 190,633,000 
DAGIA Wei See yrs He we enh aaa aration Ga ie 157,546,000 
POTS ire setts wigs, nye ae aie SOMES 147,522,000 
Detie enek cea epee ae 52,321,000 
Japansancdecleaiwarieas emer errata eee 49 496,000 
Gana lamer er oktere hace cate Mage Crees nce 25,561,000 
MUTERIGAREY Ree oe ea eetes titrate eA he 23,264,000 
VAT CON GIICART. gts aieieel otra cic ee ma nec eee 20,421,000 
WNTEVANG E rs SaeaO omer as mi eee 18,212,000 
Germanyvannee ack nis most aera Ae 16,739,000 
SERIE WEl Ge Be cat. etn ieee pict erate ieisaichguns 6 16,505,000 
FQ D bigeye: Clas eve nes cid ocskete oie aie Siete etare eae 11,758,000 
HPA CO Meena en tho, sister ee oerereeae ae 2,858,000 
Colombiawwerrtactiornaii artis dere a 1,192,000 
GARY ecco i ne ce alle biel a mec eee 1,186,000 
Czechoslovakanta.y.ccnretsiovrhecrn acne er 481,000 
PIRCYIA gas mrr orotic re al ve'g Sse whee ie ere 70,000 
UN LAINC Meer aah ales ar te el Ba atl 12,000 
Allgotherscountriess-eeecre- soteeeio oe 789,000 

MT OVAT ge sraectocisiiee eras etementeloe 12,392,541 ,000 


The resources of the United States are by no means on the 
eve of immediate exhaustion, although production has been 
rising at an alarming rate. It is maintained that only from 60 
to 65 per cent of our original supply remains, and that this 
is not large when we take into account the annual production 
which was about 760,000,000 barrels in 1926. If our remaining 
reserves are only 8,000,000,000 barrels it is evident that our 
supply will not last long at our present rate of increase of 
consumption. 

Although we have been more lavish with our resources than 
any other country, the underground stores of petroleum of the 
United States are still greater than those of any other nation. 
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Russia contains the next largest amount. The southeastern por- 
tion of this country, together with southwestern Siberia and the 
Caucasus may contain about 6,000,000,000 barrels. Persia and 
Mesopotamia rank next with nearly the same amount. The 
northern portion of South America may contain about 5,000,- 
000,000; Mexico about 4,500,000,000; and the southern portion 
of South America about 3,500,000,000. The East Indies, China, 
Japan and Formosa, and Roumania and Galicia each contain 
a little more than 1,000,000,000 barrels. Smaller reserves exist 
in Canada, India, Algeria, and Egypt. The statements above 
name the regions in their order of importance as prospective 
producers. 

Although there is a considerable difference of opinion as to 
the total remaining reserves, all are agreed that the world re- 
sources are very small considering the rapidly increasing rate 
of consumption; in other words, the petroleum age is merely 
a passing phenomenon as industrial epochs go. But at least, 
consumers on the western hemisphere have this much consola- 
tion, namely, that the Americas possess between one-third and 
one-half of the remaining supply. The Mexican reserves, and 
those of the northern portion of South America, are imme- 
diately available. Even now, Venezuela is being actively sur- 
veyed by a number of great companies, and the output of the 
country has begun to increase. Colombia will probably have 
the same experience within the next few years. The resources 
of the southern part of South America are not too far dis- 
tant to afford considerable relief when additional supplies are 
needed. 

Nature was most bountiful with the sparsely settled por- 
tions of the world. If the Far East were as wealthy and as 
highly industrialized as the United States or western Europe 
the limited petroleum resources which nature has allotted to 
this area would be a serious embarrassment. According to the 
present system of estimating, India, with its enormous popula- 
tion, contains less than 1,000,000,000 barrels. A similar remark 
apples to China. While that country is remarkably well pro- 
vided with high-grade coal, the petroleum reserves are very 


small in proportion to future needs. Japan, likewise, which 
® 
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is straining every nerve to attain to a high stage of industrial 
development, does not possess adequate reserves. The quest for 
oil in the islands has been as intense as in any part of the 
world, but without important results. The search in Formosa has 
been equally disappointing. In fact, at the present time, the 
daily product of the United States exceeds the annual output 
of Japan. To give the actual figures for 1926, only 1,900,000 bar- 
rels were produced in Japan during that year, while the output 
of the United States was about 766,000,000 barrels. 

The middle reas, between the populous regions of eastern 
and southern Asia and those of western Europe, are most for- 
tunate in their possession of petroleum. The areas, including 
Persia, Mesopotamia, and southeastern Russia, have already 
become the battleground for international political strategy, and 
for that of competing groups of great oil companies. In a num- 
ber of cases the private organizations are supported by their 
governments—a situation which is in marked contrast with that 
of the United States. 


THE STRUGGLE FOR PETROLEUM 


No one strives for the free goods of Nature; but when a 
material becomes an object of growing consumption, when the 
welfare of nations depends largely upon it, and when the sup- 
ply becomes limited with respect to future demands, com- 
mercial rivalry is keyed to its highest pitch. This is the reason 
for the present struggle for control over the sources of petroleum. 

This material has attracted a greater foreign investment than 
has any other resource. The exploiting enterprise has been carried 
on largely by the great oil companies, although in some cases 
financial groups which are not immediately interested in pro- 
ducing and refining have invested funds in this way. In many 
cases it is impossible to locate the actual control because it 
is exercised through the interlocking interests of a number of 
large companies and it is frequently complicated by the in- 
tervention of governments in one way or another, as through 
partial ownership, financial aid, or direct encouragement to the 
rompanies which engage in the business of exploring and pro- 
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ducing. The intricacies of foreign diplomacy add another in- 
teresting element to the situation. 

Development of resources in the United States is chiefly in 
the hands of American companies, although some British and 
Dutch capital is invested in oil-producing preperties. Commercial 
control of petroleum in Mexico is largely in the hands of Ameri- 
can capital, but British and Dutch «nterests are involved here 
also. The resources of the Dutch East Indies are controlled 
nominally by the Dutch, but British capital is also involved 
through stock ownership and through minority voting power on 
boards of directors. British capital is in control in India, Japanese 
in Japan and Formosa, British in Persia, British, and Dutch in 
Roumania, and British in Egypt, to name only a few of the 
cases of control. During the last few years American interest has 
been spreading in Venezuela and in Colombia. There are in- 
dications, also, that American capital is becoming involved in 
Russian concessions, possibly in some relation with British and 
Dutch interests. 

The actual financial contact with a foreign resource may be 
made in a number of ways. Control, which is usually obtained 
by private capital—although there are some exceptions—“is de- 
termined in the main through direct ownership of lands, leases 
and concessions, or by the control through holding corporations 
of subsidiary companies holding fee, leases, mineral rights of 
concessions of petroleum lands.” > 


DEVELOPMENT OF PETROLEUM RESOURCES OF THE UNITED STATES 


The chief causes for the early development of the petroleum 
industry from 1860 to 1900 were the demands for illuminating 
and lubricating oils. Consumption of these products supported 
a large industry. Indeed, the output of petroleum increased from 
26,200,000 barrels in 1880 to 63,600,000 barrels in 1900. But 
there was a considerable slowing up in the rate of increase dur- 
ing the decade from 1890 to 1900, due to the growing compe- 
tition of the public utilities which supplied gas and electricity. 


*Spurr, ed., op. cit., p. 11. 
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The manufacture of automobiles was put on a commercial 
basis about 1900, and since that date the demand for motor 
fuel has been the mainstay of the petroleum refiners; since 1910 
there has been a rapid growth in the use of petroleum products 
as fuels in domestic gas burners, and in locomotives and steam- 
ships. Refiners have received a twofold advantage from these 
new developments, for petroleum supplies not only motor oil 
and fuel, but the lubricating materials. 

The motor industry entered its period of most rapid expansion 
shortly after 1910, and the refiners have been the beneficiaries 
of this enormous development. In 1913, for example, the auto- 
mobile registrations in the United States numbered only 1,258,- 
000; the number in 1926 was 22,001,000. The large increase in 
consumption by the new automobile users, together with the 
new demands for fuel, have made necessary much larger pro- 
duction than in any other period of our history. Responding to 
the new demands the production of crude has increased from 
209,500,000 barrels in 1910 to 766,000,000 barrels in 1926. 

Petroleum sources are widely distributed over the United 
States, but at the present time more than 85 per cent of the 
domestic supply is produced in the mid-continent and California 
fields. At one time or another some of the older sources have 
yielded large amounts of petroleum. This was notably the case 
with the Appalachian field which has now dropped to the fifth 
place. In the table given below we present the total production 
of each field since 1857, together with the output for 1926. 


PropucTION oF CrupEe Ort By REGIONS 
(barrels of 42 gallons) 


Recion Production in Production since 
1926 1857 
Anpalachian "5.6. toes sets 28,617,000 1,455,437 ,000 
ima Undianasyenc neta 2,041,000 468,596,000 
NOLS Meh on No hasten ee eee 8,420,000 377,303,000 
Mid=continent™ s.c.tace artes 422,590,000 3,755,200,000 
(GATE A Aric OO RD Oey he, cata apc oe 44,074,000 570,024,000 
OckyaVLOUntaltescttericitter ie 36,547,000 295,052,000 
@alitonnig seis cetace nce sisters 224 215,000 2,514,564,000 


ANS, “ga gvodobdoosc0acn SEOs 766,504,000 9,436,176,000 
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The Appalachian and the Lima-Indiana fields are largely ex- 
hausted, only about 24 per cent of the original supply remain- 
ing in the first and probably less than 10 per cent in the second. 
The mid-continent field is in somewhat better condition al- 
though the percentage varies from place to place. The Kansas- 
Oklahoma area may he less than 35 per cent exhausted. In 
the case of California, possibly moxe than 30 per cent of the 
original supply has been removed. 

In 1926 production was reported from seventeen states. Cali- 
fornia ranked first, Oklahoma second, Texas third, Arkansas 
fourth, and Kansas fifth. 


CONSUMPTION OF PETROLEUM PRODUCTS IN EUROPE 


Europe is the second largest market in the world for petroleum 
and its products, but, at that, the consumption is far below 
that of the United States. In this country, in 1925, the per capita 
consumption was 6.17 barrels; in Europe it amounted to 0.29 
barrel. To state this fact in other words: “Europe, with a 
population of about 475,000,000—more than four and a half times 
as large as that of the United States, consumed about one-fifth 
the amount of oil.” ® One important reason for this condition 
is found in the use of motor vehicles. In this country in 1925 
there was about one such vehicle for every 6 persons, whereas 
in Europe there was one for every 177 persons. The total con- 
sumption of oil in Europe in this year amounted to about 142,- 
000,000 barrels. Production—chiefly in Russia, Roumania, and 
Poland—amounted to about one-half this amount. Large amounts 
of petroleum and its manufactured products, including gasoline 
and lubricating oils, were imported from the United States. The 
refining industry is apparently expanding in the United King- 
dom, supplied with crude oil partly from the United States and 
from the Persian fields, supplemented, in the last few vears, by 
shipments from Russia. A number of the European countries are 
making strenuous efforts to be relieved of some of their de- 
pendence on the United States. 


© Furopa, 1928, p. 102. 


PETROLEUM AND NATURAL GAS 163 


QUEST FOR SYNTHETIC SUBSTITUTES 


Both the desire to be less dependent on America, and the 
high price of fuel oils in Europe, are stimulating the searcl: 
for substitutes. “There is always talk of the manufacture ol 
synthetic oil, but it will, be many years before Europe can 
displace any appreciable proportion of its oil imports by the 
domestic manufacture of oil products. The Bergius process of 
hydrogenation of coal (distilling under pressure with hydrogen) 
has, on the yecent admission of the inventor, not yet passed 
into the commercial stage. Some progress has been made, how- 
ever, with the distillation of brown coal in Germany. The Ger- 
man Dye Trust has planned the erection of a large plant for 
coal distillation in the center of the lignite fields, with an output 
of 250,000 to 300,000 tons of synthetic petrol a year. The fact 
that the Dye Trust has formed the Deutsche Gasolin A. G. in 
coéperation with the Royal Dutch-Shell and Standard Oil groups 
(which have each a 25 per cent interest) to develop this syn- 
thetic petrol enterprise, does not support the idea of Europe 
shaking off its dependence on foreign oil companies.” ? 


OVERPRODUCTION AND WASTE 


It is something of an anomaly that the United States, which 
is not many years away from exhaustion with respect to petro- 
leum resources, is periodically in the throes of overproduction. 
One of the worst of these periods in our history began early 
in 1927. This situation is due largely to conditions under which 
petroleum is exploited. 

Under the competitive régime a leaseholder, or operator, does 
not control all the land surface above the pool. Or, as some 
would say, he owns a surface or proprietary unit, but not the 
geological unit, which is the pool. In fact, the owner may pos- 
sess only a few acres, or even less, and the remainder is divided 
among a number of other competing owners. Thus, there is no 
relation between the surface property rights and the claim to 


"Ibid., p. 105. 
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oil which lies in the earth. Exploitation is a matter of “first 
come, first served”; for the operator who taps first, and pursues 
his work most diligently often gets the lion’s share. When a 
new pool is discovered it becomes at once the interest of all 
claimants to land surface to work as hard and as fast as they 
can. They must do this for their own protection, otherwise 
their neighbors will obtain more than their share. 

In the face of the steadily, and rapidly, increasing demand 
one would expect the trend of prices to show some stability, 
possibly with an upward trend. Instead, the price history of 
the industry reveals an endless repetition of advances followed 
by declines often to the point of depression. For example, the 
average annual price of five principal grades of crude was $3.44 
a barrel in 1920; it dropped to $1.71 in 1923, rose to $2.03 in 
1926, and under the great overproduction of 1927 it dropped 
to about $1.04 a barrel. This last-named price is amazingly 
low in view of the enormous demand of that year. It is not 
difficult to find the reason. When a large underground source 
is tapped there is feverish exploitation by those who have sur- 
face rights, irrespective of the state of the market. In this 
struggle for a share of the product “the aim of each producer 
is to drain the largest possible underground area in the shortest 
length of time, before the oil is secured by a competitor.” § Evi- 
dently, this system often leads to the production of more oil than 
the market will absorb at a price which affords even a reasonable 
profit to all engaged in the business. Operators in the older 
sources, which are partially exhausted, and where the cost of 
production is relatively high, find difficulty in competing with 
producers at the newer sources, and yet, for a time, at least, they 
must keep their establishmnts in operation, thereby augmenting 
the glut. This state of affairs often runs along for several years 
until consumption has caught up with production, when the 
process is repeated again. 

Possibly, in the long run, a less rapid exploitation of the 
resource would be to the best interest of the community, be- 
cause a higher price would cause some economy among con- 


*G. W. Stocking, The Oil Industry and the Competitive System, p. 140. 
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sumers. But abstinence is the last thing the consumer thinks 
of when overproduction reduces the price. With petroleum, as 
with coal, there are wastes of consumption as well as wastes 
of production, but critics of the industry usually overlook the 
former. 

Overproduction, therefore, is not the only problem of the 
petroleum industry, because .conservation of the resource has 
now been forced upon us as a critical issue. There is no doubt 
that the industry is indictable because of its preventable wastes. 
Some of these are due to competitive drilling, which leads to 
overproduction and wasteful consumption; there is also the waste 
of natural gas, which is often regarded as a nuisance and is al- 
lowed to escape into the air; considerable waste is occasioned 
at times by the seepage of water into the wells which may render 
production not only unprofitable, but impossible. And, finally, 
waste is sometimes due to the failure of operators to pool their 
knowledge, which prevents the best technical methods from being 
employed throughout the industry. But, at that, not all wastes 
are preventable. In many cases the most efficient operators do the 
best they can with the knowledge available, and loss occurs even 
with all this care. With our present knowledge, for example, 
it is impossible to extract all the petroleum from the earth, 
In some cases, a surprisingly large amount must be left in 
the ground. The science of the industry may later reveal a 
method for making Nature yield a large proportion of her 
product. 

We may take one example. With the exception of a few 
companies which employ hydrostatic pressure, the industry de- 
pends on the natural gas pressure to force the oil to the surface. 
And “as the pressure is released there is a constant tendency 
for some of the gas to be dissociated from the oil which tends 
to remain behind.’’® While the extent of recovery depends on 
other factors, such as porosity and texture of the sand, and 
the viscosity of the oil, the operator must depend on gas to 
lift the oil, and the premature exhaustion of this pressure, due 
to the sinking of too many badly placed wells, prevents the 


° Ibid., p. 142. 
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recovery of a large portion of the natural store. Estimates of 
this loss range from 40 to y0 per cent. Thus “the problem of 
maximum production in any given area is largely a problem of 
efficiency in the utilization of gas pressure.” *° As with every- 
thing else, there is a limit beyond which we cannot go in the 
recovery of waste, but the present system is justly criticized 
because of its failure to approach this timit. The possible extent 
of this waste is indicated in the following statement: “Under 
present practice, from 30 to 90 per cent of the oil is left under- 
ground. Then, of the quantity produced, an appreciable per- 
centage is lost by fire, and a significant portion dissipated by 
seepage and evaporation due to inadequate storage facilities. 
On the average, therefore, it is safe to say that less than 25 
per cent of the petroleum underground reaches the pipe line. If 
we subtract from this proportion the losses involved in im- 
proper and wasteful methods of utilization, the recovery factor 
becomes perhaps as low as 10 per cent.” 1? 

Some of the difficulty lies in our laws which have discouraged 
combination among producers. To the extent that evils arise from 
wild competition, melioration of these conditions is to be found 
in better codperation, and perhaps in combination under some 
system of federal regulation. One great difficulty with any sys- 
tem of control is the attitude of consumers who are willing to 
take their chances with the future if only they can be assured 
a cheap product in the present. And, unfortunately, too many 
producers wish to work out their own problems without refer- 
ence to the action of competitors in the trade. 


NATURAL GAS 


It is impossible to discuss petroleum resources without some 
reference to natural gas. In some respects the industries are 
interlocking. Natural gas and petroleum usually occur together, 
and in many instances, operators exploit both gas and petro- 
leum for industrial purposes. In recent years the so-called “wet 
gas” has been made to yield a valuable product for fuel 


a Loud. 
“Gilbert and Pogue, America’s Power Resources, p. 107. ® 
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purposes. Natural gas is employed in some places for heat- 
ing, illuminating, and for some industrial purposes. At one 
time it was a rather important factor in the manufacture of 
glass, where a clean fuel was desired. It is usually a cheap fuel 
when it can be employed near the source, but the cost becomes 
considerable when it is negessary to pipe the gas some distance 
from the well. The great producing sources are usually too far 
distant from the possible consuming centers to make possible ex- 
tensive use for domestic purposes, although natural gas is used 
in this way 40 a small extent in some localities. When it is 
burned under proper conditions it provides an excellent fuel, 
due to its high calorific value and to the absence of smoke. 

That considerable use is made of this product in the United 
States is shown by the fact that the value of natural gas mar- 
keted in 1926 was about $294,000,000, having increased from 
about $70,700,000 in 1910. In addition large quantities were 
used by producers. These figures, however, convey no idea about 
the enormous wastes of natural gas. An investigation of cer- 
tain wells in Texas in 1919 showed that the daily waste per 
well ran from a million to one hundred million cubic feet and 
that some of these wells were uncontrolled from a few weeks 
to six months. In practically every case petroleum is the object 
of the operators’ enterprise, and even if it were possible to 
conserve the gas, the problem would be presented to market 
the enormous quantities that flow from the wells. 


HELIUM 


Helium owes its growing importance to its possible uses in 
aéronautics. For such purposes it has two qualities to recom- 
mend it, namely, its lightness, for it is only about twice as 
heavy as hydrogen, and its non-inflammability. While its lift- 
ing power is not as great as that of hydrogen it is less dangerous 
to use. This element has been found in the water of certain min- 
eral springs, and exists in minute quantities in the atmosphere, 
but it has been recently discovered in commercial quantities 
mixed with the natural gas of certain wells. As a matter of 
fact, the natural gas from sources in the Dexter area in Kansas 
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is said to contain so much helium that it is not usable for 
heating or cooking. In 1927 a helium plant, the second of its 
kind in the world, was erected at Dexter for the purpose of 
supplying the United States government with helium for use 
in lighter-than-air crafts. The other plant, located at Fort Worth, 
Texas, is operated by the United States government. The possi- 
bilities of employing helium for commercial, if not for military, 
purposes is an added reason for the conservation of natural gas, 
at least in those areas where considerable quantities of this 
element are present. 


AFTER PETROLEUM WHAT? 


This is an interesting question, particularly to automobilists 
who ought to have some thought about the future of motor and 
lubricating oils. Prophecy is always dangerous in an age which 
is making rapid scientific progress. At any time some ingenious 
pathfinder may blaze an entirely new trail which may reveal 
some great new source of power. But, at present, we have more 
certain data upon which to base our guess. 

In the first place, there will be some production of petro- 
leum for many years, although the quantity may be small in 
proportion to the growing needs. Improvements and inventions 
in refining processes will continue to reveal more economical 
methods of production. It is possible, also, that a way may 
be found to reclaim some of the great stores of petroleum which 
cannot be brought to the surface by any method known at 
present. Moreover, geologists do not claim to have attained 
to perfection in the art of locating hidden sources, and this 
supplies us with another basis for faith and hope. Deeper bor- 
ing may reveal unknown stores. 

But there are other resources, if all the above fail. Even now 
chemists are searching for synthetic products. Europeans are 
much more concerned with this problem than we are in the 
United States. The desire to be independent of this country, 
the inadequacy of their supply of petroleum, and the high price 
of imported products, are reasons for their interest in synthetic 
methods. The Bergius process for the production of crude oil 
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and gasoline has now been “declared to be a practical under- 
taking.” Experiments with lignite seem to be meeting with 
some success. Some experimenters are working with methods for 
the carburetion of heavier fuels. Others are trying mixtures of 
alcohol and gasoline. And still others are working to produce 
fuel from water gas and the acids of different catalysts. 
Moreover, we always have coal to fall back upon. In addi- 
tion, a number of parts of the world contain great stores 
of oil-bearing shales from which petroleum oils can be pro- 
duced. Large.quantities of these shales are found in Wyoming, 
Colorado, Utah, and in other parts of the United States. It is 
evident, therefore, that we shall have substitutes for petroleum, 
although the price may be somewhat higher than at present. 


QUESTIONS 


1. Trace the development of the more important uses of petroleum. 

2. Why is petroleum now a great stake in the strategy of nations and 
of great companies? 

3. Why has the petroleum industry grown so rapidly, particularly 
since it started from almost nothing in 1860? 

4. What leading improvements have taken place in the production 
and refining of petroleum? 

5. Estimate the importance of petroleum in modern life. 

6. Would the exhaustion of petroleum bring about material changes 
in industry and social life? Why? 

7. Why do not inventors and discoverers develop important substi- 
tutes for petroleum? 

8. Why are some nations involved in a keen rivalry for control over 
petroleum resources? 

9. To what extent have our great petroleum resources contributed to 
the development of wealth and well-being in the United States? 

10. State the present distribution of the world’s petroleum resources. 

11. By what methods is control over foreign resources of petroleum 
obtained? 

12. Trace the development of the petroleum industry in the United 
States. 

13. Contrast the conditions of consumption of petroleum in Europe 
with those in the United States. Account for the differences. 

14. Describe the quest for synthetic substitutes. Why has this move- 
ment gained greater force in Europe than in the United States? 
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15. How do you account for the fact that the United States which is 
not many years away from exhaustion is periodically in the throes of 
overproduction? 

16. Explain how the conditions under which petroleum is exploited 
lead to periods of overproduction. : 

17. Should the government control the petroleum resources? 

18. Why was the price of petroleum so low in 1927 in the face of an 
enormous demand? Is the price of anything determined by the demand 
alone? : 

19. In what respects is the petroleum industry a wasteful enterprise? 

20. After petroleum what? Give your answer. 
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CHAPTER IX 
COPPER, LEAD, AND ZINC 


Copper, lead, and zine have been used for ages, but because 
of their peculidr relation to modern industries their development 
is more a characteristic of this age than of any era which pre- 
ceded it. 


COPPER, LEAD, AND ZINC IN HISTORY 


Copper was one of the first of the elements to be obtained 
in the metallic form. Some authorities contend that its use 
antedates that of iron, and with good reason, for the early 
metal-workers probably found the extraction of this metal a 
much easier and simpler task than was the case with iron. 
At any rate, copper, either as metal or as alloy, was ex- 
tensively used in ancient times. Prehistoric remains reveal great 
quantities of tools, ornaments, weapons, and implements made 
of this material. Bronze, an alloy of copper and tin, was in 
use before the time of recorded history, and some other alloys 
of the metal may have been known. 

The relative importance of the metals changes with the shifts 
of development in the arts. In a progressive society nothing 
stands still. Some metals rise in relative importance, others de- 
cline. Inventions may reveal new uses for old materials, but 
not infrequently substitutes of such importance are discovered 
as to deprive an older substance of its relative position in the 
arts. In recent years we have observed the rise in the use of 
a number of the rarer elements, which were unknown a cen- 
tury ago, and for which, of course, no use could be imagined. 
Eckel states that “the ancient civilizations were built up, not 


on iron and steel, but on copper, tin, and gold; and each of 
zl 
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these metals has over six thousand years of recorded history 
behind it.” + 

The Romans acquired considerable skill in the working of 
copper. The best raw material, known as Cypriwm aes, or Cyp- 
rian brass, was imported from Cyprus, and from this came the 
name cuprum, and later cuper and copper. The American Indians 
were familiar with some of the uses of copper, and from this 
source the early explorers learned of the existence of some 
of the most important copper deposits in North America. Pierre 
Radisson, for example, the first white man to explore the shores 
of Lake Superior, was led by an Indian guide to a small stream 
which flows into the lake where he saw many small pieces of 
the metal, and he was told that there was a mountain not far 
distant which was composed entirely of this metal. In later 
years, these resources about the lake became one of the most 
important sources of the American supply. 

The uses of lead are not as old as those of copper, but 
the history of the element is ancient enough to establish its 
claim as one of the oldest of the metals. Even in Biblical times 
it was an article of commerce. Imports into Palestine were 
obtained from Tyre, and possibly from Egypt, and local sources 
at Sinai and Lebanon may have been worked. The Romans em- 
ployed lead, as well as copper, for a number of industrial pur- 
poses. They manufactured pipe and sheet, and sometimes worked 
the metal into various ornaments. Several lead deposits of Great 
Britain were worked by the Roman invaders. The Roman 
methods of production were employed far into the Middle Ages 
when European mines began to yield important quantities of 
metal. The compound, white lead, which has now become of 
great industrial importance, was known in the fourth century, 
and in the fifteenth century, Basil Valentine, the alchemist, 
explained how it was adulterated. 

Zinc, in the metallic form at least, is of more recent history. 
While the ancients employed this metal in the manufacture of 
brass, their method was to heat copper with some of the ores 
of zinc, together with some carbonaceous material. This was 


+H. C. Eckel, Coal, Iron and War, p. 158. 
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done in large crucibles especially constructed for the purpose. 
The process was necessarily slow, as were all the early methods 
for the production of metals and alloys. For centuries, zinc 
seems to have had only one use, and that was to mix with 
copper in the production of brass. In the European countries 
zine was not extracted from the ores, at least in commercial 
quantities, until about the beginning of the eighteenth cen- 
tury, and the fact that it could. be made malleable and ductile 
was not known until nearly 1800. 

Through the,ages the search for metals has led explorers into 
many parts of the world; this statement applies not only to gold 
and silver but also to the baser materials. In recent years, 
since the belief has begun to grow that the time is not far 
distant when such metals and copper and lead will not be found 
in large enough quantities to supply the growing needs, a new 
incentive has been given to world exploration. The presence of 
metallic resources has always been an important factor in the 
distribution of the population of the world, and this influence 
will continue to operate with the discovery of new resources. 


COPPER 
Uses of Copper 


The highly diversified use of copper is a modern phenomenon. 
Until the beginning of the electrical era this metal was con- 
sumed chiefly in the production of a few household articles 
such as kettles and bottles, in ornaments, and in brass-making, 
and this alloy in turn was employed largely in the manufacture 
of ornamental ware. The total world production of fine copper 
in 1850 was only 52,200 tons. 

The growing consumption of this metal is partly the result 
of a more intense demand for the old uses, but it is more largely 
due to the diversification of industries. Copper is our second 
most important industrial metal, and it has attained to this 
place because, as with iron, its use penetrates into many of 
the activities of life. As with iron, also, the highly specialized 
industries of today are exacting in their requirements with 
respect to quality and properties of the material. Copper must 
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be treated in one way when consumed for trolley wire, and 
in quite a different manner when it is to be used in the wind- 
ings of a dynamo. In long-distance transmission lines, where 
great tensile strength is required, the wire may be only “copper 
clad”’—as when steel wire is covered with copper. In specialized 
products like bronze or brass, the composition of the material 
is varied to meet some specialized need of the consumer. Thus, 
to say that copper is used in making alloy metal, munitions, 
coins, shipbuilding, in architecture and the arts, is to make only 
a general statement, for a number of varieties of materials must 
be supplied for each of these classes of consumption. 

The growth of the modern demand for copper is almost 
contemporary with the introduction of great new inventions in 
the electrical industries. The telegraph was the only outstand- 
ing electrical device in commercial use before 1860. The develop- 
mental work on the telephone was performed in the decade from 
1860 to 1870; the trolley was introduced in the next decade, and 
considerable attention was given to water-power electric gen- 
erating plants in the decade from 1890 to 1900. Enormous ex- 
pansion has taken place in all these uses. Today consumption 
of copper in the electrical industries amounts to about one- 
half the total, and electricity contributed indirectly to some of 
the other uses. The table given on page 175 will convey some 
idea of the present distributions of the uses of copper.’ 

The consumption of certain compounds of copper adds fur- 
ther to the diversification of the demand. Copper oxide is a 
rather important material in the petroleum business where it 
is used as a desulphurizing agent. The sulphate of copper is 
employed as a mordant, and in the preparation of insecticides 
and germicides, to say nothing of its use in electroplating and 
in the operation of certain kinds of electric batteries. 

Certain economic and physical conditions add greatly to the 
utility of copper. While the metal is not as abundant as iron, 
Nature has provided sufficient quantities for present uses, and 
thus the price is not prohibitive. Silver is a much better con- 
ductor of electricity, but it is not abundant enough for supply 


*Table from Stoughton and Butts, Engineering Metallurgy, p. 236. 
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DIsTRIBUTION OF Coprprr CONSUMPTION IN THE Unrrep Stats 


Use Per Cent 

Hileotrical manalacwres; oe. ee va Pa ceees. 25 
Light- and power-transmission lines.......... 13 
Telephones and telegraphs.............c.000: iil 
STG Va WARE ven nett ac ese ea aa aie ave Oe 1 

Tora Huscraicat USRS ys t7. a hots oe oe 50 
Other: wires and TOdss, cite ts «ae soc cited vee eens 8 
Wane xclorinan (SCHECMIM OY) inva aereste nares tessa rere 0.5 
Anitommobilecy sty coca ats eae tetas tones 14 
Buildings earn. trae Ccis ue cee comes cha aloo aes 6 
Bearmngsvand. brushingses ac wes sa hes coal 5 
Walvessanda pipe titties serene micrstarerccrte cer 3 
Railway cars and locomotives............-.-- 2 
BAUIVTIVNULIN TEL ONE s eacetereres sierete Stes etiee is (os he ret taustet sl ere 1 
MOGET EUSESi: aie c efeys ses Risrall Sie «Tere ose sence Ns 10.5 

ROTA Tetete steers ole ect ketene aetterela ese at oore 100 


at moderate prices. Copper is the best conductor of electricity 
of any metal except silver; but this property alone would not 
make it available for electrical use. It is easily drawn into wire, 
it may be treated in various ways to suit specialized demands, 
and it resists destructive corrosion. As with iron, in many of 
its uses copper must be exposed to the weather; but while 
it rusts it does not disintegrate, as is the case with iron. In fact, 
the small amount of rust which accumulates on copper serves 
to protect it against further decomposition. The metal is hard 
and tough, and may be easily bent, or drawn into fine copper 
wires, or hammered or rolled into thin copper sheets. Mixed with 
other metals, as alloys, it produces many different kinds of 
materials which have important commercial uses. 


Copper Resources of the World 


There is uncertainty enough in our estimates of the world’s 
reserves of iron, coal, and petroleum. But the conditions are 
even more complicated with copper. With many metallic ores 
the character of the deposits is such that the magnitude can- 
not be determined with any degree of accuracy until the re- 
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source has been rather thoroughly exploited. Add to this the 
facts that many parts of the world have never been adequately 
surveyed, and that the metal resources of some very large areas 
are entirely unknown, as in portions of China and Africa, and 
it can be understood that an estimate of the world’s reserves 
of copper, which might be made available with even our pres- 


a 


Anaconda Copper Mining Company 


Modern electric ore haulage in a copper mine 


ent knowledge of production, is merely a guess. Moreover, im- 
provements in mining methods are making possible the develop- 
ment of lower-grade ores, and there is no reason why this kind 
of progress should not continue. In case of some of our mines, 
engineers of twenty-five years ago prophesied that the re- 
source would be exhausted by today, yet these properties are 
still yielding large quantities of ore and the end is not in sight. 
In all cases, estimates must take into account possible improve- 
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ments in metallurgy and in processes of manufacture also, pos- 
sible economies in the consumption of the material, and the 
prospective development of substitutes for various purposes. The 
appearance of any of these conditions tends to prolong the life 
of a reserve. 

At present large quantities of ore are mined in the United 
States (Arizona, Utah, Montana,. and Michigan being the 
largest producers), in Mexico, Chile, Japan, Canada, Tasmania, 
and Queensland. Within the last four or five years the Katanga 
fields, in the,Belgian Congo, have attracted a great deal of 
attention, and it is possible that these sources are among the 
most important in the world. It is amazing that large quanti- 
ties of copper should now be obtained from what was a few 
years ago one of the most remote areas of the earth. From 1913 
to 1925 inclusive, production from these sources increased from 
8,100 short tons to 99,300 tons. Thus a region with an insig- 
nificant output some fifteen years ago has become the third 
largest producer in the world. The lack of adequate transporta- 
tion and the difficulties in securing labor retard more rapid de- 
velopment at these mines. 

During the last two decades, large amounts of American cap- 
ital have been invested in properties in Chile, with the result 
that the country is being restored to its former preéminence as 
a producer. The output has grown steadily from 46,500 short 
tons in 1913 to 209,600 tons in 1925, and even now production 
is not at capacity. This growth has made Chile the second largest 
producer in the world. Canada is also gaining in importance. New 
discoveries in the last year or two promise to enhance the im- 
portance of the Canadian reserves. Likewise, recent discoveries 
in some of the western regions of the United States add to 
the significance of the North American deposits. The total world 
output of copper in 1925 amounted to about 1,526,900 short 
tons. The production by countries is given in the table on 
page 178. 

In.1925 the Americas produced about 80 per cent of the 
total for the world, and of this amount the share of the United 
States was a little more than 54 per cent. Europe produced 
about 7 per cent. Since the western countries of Europe are 
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Coprrr PropucTION oF THE Word By Recions, 1925 


Region Short Tons 
United: States iccs..u5: ate ee rae eee 837,434 
Chileve eat eine ae aie otra le 209,657 
Belgian Congo”... 50.02 eee wee 29953828 
J APDAR a ah SS ee tes ee 72,413 
MMexicoic. Acie Goma cde eee 56,588 
Canada cg dancuee cet een eae 55,725 
SPaltic ta ee cas Sat eae cee mener 43,441 
POPU giclee Says so 0-0 cea aan td ee ae 40,738 
Clermany” (553.2 urticaria re ee eee 20,305 
Chiba Wis token, ake ee were Sei = aera ee 15,983 
Aras trata; myatice oatuciteceretac meni eee oe niaeion rere 13,235 
Boliviamencteta, atte cree acini ers seer eres 7,975 
Russia aie ach ctney en eee aay er oe ee 5,952 
ALE OGNETS= =. <Gicraus. ocverencte att lorelaecelerevertonanee xe 43,179 

TL OPAU Wile anche ne aoe ke eS pee 1,526,996 


large consumers of copper, the supply must be obtained largely 
from the Americas and from the Belgian Congse. 

A comparison of conditions today with those of 1850 re- 
veals a great change in the importance of the producing sources. 
At the former date Chile was first in rank, with Great Britain 
second. As with other materials, copper is produced under com- 
petitive conditions, and various features of production and 
sale tend to work changes in the relative importance of the 
producing regions. Many of the old mines have been aban- 
doned because of inability to compete with the newer and 
more prolific sources. Copper, like every other commercial sub- 
stance, is produced under a wide range of costs. Among the oper- 
ating mines in the Americas this range is from a little less 
than 7 cents per pound to about 12 cents. In the Katanga area 
the cost is said to be less than 7 cents. The opening of a great 
new low-cost resource leads to the suspension, or abandonment, 
of those enterprises which cannot compete. The future promises 
no more stability than the past. The rapid growth of pro- 
duction in the Belgian Congo and in Chile, and the prospective 
developments in Canada, may upset all present relations, and 
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shift the weight of production to other regions. The present in- 
tegration in the copper business, and the great combinations 
among producers, may retard these shifts, but cannot prevent 
them. 


Production of Copper in the United States 


The first copper produced in the United States was obtained 
from the Simsbury mine at’ Granby, Connecticut, the history 
of which dates back to 1705. Metal-workers in the Middle 
Colonies obtained small quantities of copper from the Gap 
mine (as early as 1732) in Lancaster, Pennsylvania, and from 
the Schuyler mine (1719) near Belleville, New Jersey. In time, 
other small resources were developed largely for local supply. 
With the increasing demand which attended the growth of 
industries after 1820, the mines of the United States could not 
supply home consumption and imports were brought from Chile 
and Cuba. But the opening of the reserves of Michigan, shortly 
after 1845, not only made this country independent of out- 
side sources, but made possible a growing export of the metal. 
The resources of the Rocky Mountain states had been known 
for years, but mining in these regions depended on the building 
of railroads. With the opening of the Far West, particularly 
after 1880, development has been rapid. The new demands 
growing out of the expansion of the electrical industries af- 
forded a great stimulus to development. The expansion of our 
industries is constantly diversifying the demand for copper. As 
we have seen on a former page the automobile industry now 
consumes 14 per cent of the total, and the newer demands 
for the material in the building trades contribute further to 
this diversification. Production in this country in 1860 amounted 
to only 7,200 long tons. And in 1880 it was only 27,000 tons. 
The period of rapid industrial growth in the United States 
dates from about this year. Enterprises were just entering upon 
a period of great expansion. Many business combinations were 
coming into existence, business methods were improved and 
markets were growing beyond all previous expectations. These 
changes not only produced more intense demands for copper, 
but brought about many new uses. Meanwhile, the developments 
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in the electric industries brought a new source of demand. By 
1890 the production of copper had increased to 115,000 tons; in 
1900 it was 270,000 tons, and in 1925 it was about 837,000 tons. 

One remarkable aspect of the copper business, if we may judge 
by the price, is that production has more than kept up with 
the increase in consumption. The annual average price of copper 
in 1850 was 22 cents per pound. During the Civil War period 
the price reached 47 cents (1864); it declined to 21 cents in 
1870, and from that time, until the outbreak of the recent 
War, it rarely, advanced beyond that figure; in fact, from 1885 
to 1905 the annual price range was from about 10 to 16 cents. 
In 1916 the average of electrolytic copper (New York) for the 
year was 27.2 cents. The price declined rapidly with the return 
of peace, and in the face of increasing consumption. The average 
for 1926 was 13.7 cents per pound. 


Exports of American Copper 


Because of the small production of copper in Europe, the 
manufacturing countries of this part of the world must obtain 
the metal from outside sources. France, Germany, and the 
United Kingdom have been the largest consumers of American 
copper. In 1913, France imported 156,000,000 pounds, and in 
1926 178,000,000 pounds; Germany imported 435,000,000 pounds 
in 1913 and 360,800,000 pounds in 1925; and the United Kingdom 
imported 120,000,000 pounds in 1913 and 220,600,000 pounds 
in 1925. Other European countries also consume large amounts 
of American copper, in addition to supplies brought in from 
South America and the Belgian Congo. The United States is also 
a large importer of copper in various forms, such as metal, ore, 
and unrefined copper. This is used largely for manufacture 
and reéxport. 


Electrical Progress of the World 


During the last twenty-five years the industrial regions of 
the world have made great strides in “solving the problem 
of reorientation of industrial production on a basis of elec- 
trical power.” It has been estimated that in 1925 the total 
capital expended on the supply of electricity throughout the 
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world was about $15,000,000,000,? and that even in the most 
advanced countries of Europe less than 20 per cent of the po- 
tential electrical development has been reached. The possible 
future features in the production and distribution of electricity 
may be outlined as follows: 


Y 


1. The introduction of increasingly high temperatures and pressures 
in boilers and in steam turbines. i 

2. The utilization of substitutes for high-grade coal as fuel, rendered 
possible through improved methods of combustion. 

3. The installation of larger generating units and the concentration of 
power production in large generating stations. 

4. The creation of extensive power zones with interconnection between 
zones to cover wide areas. * 


Marked progress has been made in each of these lines, and 
there is the promise that much more economical use of fuel 
and of the more extensive development of water power will fur- 
ther these developments. Thus, “the heat equivalent of the elec- 
tricity generated by the turbine and generator in combination, 
taken as a percentage of the total heat contained in the fuel 
burned under the boilers, has been 25 per cent—not a high figure 
even now, but more than twice the average ruling twelve years 
ago. With higher temperatures and pressures it is possible to 
use the steam for power generation in high-pressure and low- 
pressure turbines before passing it into the condensers, to ob- 
tain in this way, greater power per unit volume of steam, and 
reduce accordingly the dimensions of the boilers and econo- 
mizers.”° The expectation of surprising economies are offered 
by these new developments. It is claimed, for example, that “in 
a short time thermal efficiencies of 33 per cent and above will 
be reached instead of 16 per cent and 18 per cent realized at 
present.” This signifies that in the future one ton of coal ¢an 
be made to produce as much power as is obtained at present 
from two tons. In addition, pulverizing of coal has enabled 
power-station engineers to use a low-grade fuel, because the 


* Huropa, 1928, p. 94. 
4 Tbid. 
°Ibid., p. 92. 
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latter, in powdered form, is more completely consumed and 
more easily controlled in combustion than when used in lump 
form. 

Prospective developments, therefore, seem to indicate not only 
a great increase in the use of electrical devices, but a far greater 
consumption of copper. As with many other materials, these 
changes have taken place only. in-'a small area in the world, 
and among a relatively small. percentage of the world’s popu- 
lation. When the fruits of electrical progress are brought to 
the older and, more densely settled parts there is some doubt 
whether production of copper can keep pace with consumption, 
unless great new sources are discovered. At any rate, the tax 
upon the resources will be much greater in the future than it 
has been in the past. 

Possibly this is the source of inspiration which is leading 
to further exploration, and to the combination of the world 
copper-producing properties in the hands of a relatively small 
number of great companies. 


Control of Copper Resources 


Copper production and refining in the United States is con- 
trolled by four or five great groups of producers, including the 
Morgan-Guggenheim, the Rockefeller-Ryan, and the Phelps- 
Dodge interests. Considerable amounts of English capital are 
invested in American copper enterprises usually in the form 
of stock ownership, but in a few cases by actual control over 
producing properties. In the case of the American companies 
control may be exercised through ownership of mines, or of 
smelters and refiners, or through organizations which sell the 
finished copper. With some of the large companies the industry 
is highly integrated, including company control over the opera- 
tions of mining, smelting, refining, and marketing the products 
at home and abroad. 

American capital largely dominates production in the 
Americas. In addition to large investments in the United States, 
the enterprise of this country is engaged in copper mining in 
Mexico, Chile, Peru, and in Canada. The copper enterprises of 
Latin America have also attracted British and French capital 
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Canadian resources are exploited by British, American, and 
Canadian capital. British capital largely dominates the situa- 
tion in the new copper-producing regions of Africa, although 
in the Congo, Belgian interest is linked with that of the British. 


. 


LEAD 
The Uses of Lead . 


With the expansion of industries, lead has grown rapidly in 
importance as an industrial metal. The appearance of new uses, 
particularly since 1880, has added greatly to the consumption 
of this material. In one form or another, the electrical manu- 
facturers now absorb from 35 to 40 per cent of the total, and 
consumption in building and chemical construction and for paint 
from 25 to 30 per cent of the total. In the form of foil, lead is 
employed as a wrapper or container for a number of commercial 
products, amounting to 4 or 5 per cent of the annual consump- 
tion. The manufacture of storage batteries, one of the chief 
electrical uses, requires about 20 per cent of the total consump- 
{ion. 

The chemical and physical properties of lead make the metal 
particularly useful in some kinds of industries. It is practically 
unaffected by atmospheric conditions, and it resists the action 
of moisture, and even of water, under ordinary conditions. For 
these reasons it is used as a covering or protection for various 
commodities. Chemical producers find it of great value, be- 
cause under most conditions, it withstands the action of sul- 
phuric acid and may be used, therefore, in the construction 
and lining of all kinds of tanks and apparatus which are used 
in connection with the manufacture of this acid. 

Lead is soft, pliable, and ductile—properties which make it 
useful in the plumbing trades. Its low melting point some- 
times adds to its usefulness. It enters into combination readily 
with a number of other metals, producing materials of highly 
specialized character. One interesting alloy is formed by mix- 
ing lead, antimony, and tin in the proper proportions. The 
product, known as type-metal, has the peculiar property of 


expanding when it solidifies, and is therefore of great aid 
* 
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in the making of printer’s type because of the sharpness and 
definition which it gives to the casting. Pewter, another alloy 
of tin and lead, was used extensively in former times for 
food containers and tableware, and it is employed even today, 
to some extent, in the production of trophies. Solder contains 
lead and tin, and sometimes, where a low melting point is de- 
sired, a little bismuth is added, or-in the case of hard solders, 
copper, zinc, and tin are necessary ingredients. The skill of 
the manufacturer in blending metals is one of the most in- 
teresting aspects of modern production. Lead is only one of 
the metals which may be treated in this way, but whatever the 
metal thus employed, the result is to satisfy more or less 
exactly the needs of the consumer, whether he chances to be 
in home or factory. 

Ever since the introduction of firearms lead has supplied the 
material for the manufacture of shot and bullets. In many cases, 
manufacture has been of most primitive kind, as in the early 
days in Missouri where the cliffs overhanging the Mississippi 
River were improvised shot towers. Molten lead was poured 
through sieves projected from the top of these elevations, and 
dropped into pans on the bed of the stream. The modern 
manufacturer of munitions has not been able to get along 
entirely without the use of lead. 

Basic lead carbonate is one of the most useful of the com- 
pounds. It has been used for centuries in the manufacture of 
paint, and while it has the disadvantage of being affected by 
the acids in the air, still its merits outweigh its faults. Among 
other things, it may be easily worked with oil, it can be 
readily applied, it mixes easily with other pigments to form 
various tints, and it possesses a great covering power. Another 
compound, lead oxide, is used extensively as a drier in paint 
oils, in the manufacture of rubber goods, and as a raw material 
for the production of a large number of lead salts. Red lead 
is consumed in the production of paint—used in the protec- 
tion of iron and steel structures and machinery—and in the 
manufacture of glass. Other compounds have commercial uses 
of varying importance. 
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World Resources of Lead 


This metal is often found in nature in connection with silver 
and zine. In fact, the ores are sometimes classified as argen- 
tiferous and non-argentiferous. When silver is present in con- 
siderable quantities it is usually profitable to separate that 
element and sell it as a kind of by-product, although in times 
of depression in silver prices, the producers of the white metal 
complain that this practice further lowers the price of their 
product. Zinc, also, is often associated with lead, and some min- 
erals contain in addition manganese, cadmium, cobalt, nickel, 
and even gold. In some cases these other metals may be of 
commercial importance; but, at times, their presence may be 
a source of embarrassment not only because they add to the 
difficulties of production, but because of the depressing effect 
on the price of the metal which is more or less of a by-product. 

Deposits of lead exist in a number of parts of the world. A 
good many sources which once yielded a considerable supply have 
been abandoned because of inability to compete with produc- 
tion from the richer deposits. At present, the United States is 
the chief world producer, but large quantities are also mined 
in Spain (Cérdoba), Germany, Mexico, and Australia. Varying 
quantities are mined in at least eight European countries, but, 
at that, Europe supplies only about half its needs, and the 
remainder is imported from Australia and the United States. 
The total world output of lead in 1927 was estimated at 
1,828,000 short tons. 


WoritpD PropuctTion or Leap, 1927 


Country Short Tons 
Winitedk Staves, tae aera cee aes 678,000 
IVIGXIG OUR date artes ieccher eerste he ke OREN RR 267,000 
PAMISUD ALIA, ocean en cones ee kee re a Cone 185,000 
yom, PhaveeA NUON Sirs ic ood umons ole Ae 6 oe mac 168,000 
@amadiaseerteerrt tare cists Oe are eee 151,000 
Germany natiGs OUGsIEA y cco aeetants, Sekt Gan pik 121,000 
TMB ieye Scheuer ne. eee eae meni eemen 73,000 
AM OthWers 7.5: cite sta ninvergs tet wots eames tore oe 185,000 
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Production of Lead in the United States 


The American colonies did not produce enough lead to supply 
the whitesmiths and small quantities were imported. The earliest 
lead mining of any importance was carried on in southeast 
Missouri, beginning about 1720. The inauguration of this busi- 
ness was a by-product of the quest. for precious metals, and had 
its immediate origin in the ‘activity of John Law and the or- 
ganization of the Company of the West. Most alluring reports 
of the mineral wealth of the Mississippi Valley had been cir- 
culated in France, together with maps which for the conven- 
ience of the explorers showed the approximate location of the 
deposits. In 1719 Philip Francis Renault was made director 
general of the mining properties of the company in Illinois and 
was sent to develop the mines. After some time of fruitless search, 
Renault gave up the hope of finding precious metals and settled 
down to the mining of lead in Missouri. In 1741, production 
at Mine La Motte, one of the earliest enterprises, was 2,220 pigs. 
These sources in Missouri supplied trappers far and wide; the 
metal was exported to Europe and to the seaboard colonies of 
America. A portion of the lead listed as imports into the New 
England colonies originated in the mines of Missouri. Shortly 
after the close of the War of 1812, lead mining was started on 
a considerable scale in northern Illinois, with Galena as the 
commercial center, and in Iowa and Wisconsin, and for a num- 
ber of years the lead trade was not only a basis of prosperity, 
but the occasion for the first settlement of some of this area. 
Shortly after 1825 the United States became largely independent 
of foreign lead, and was more and more an exporter. Production 
in 1830 amounted to 8,000 short tons, and in 1850 to 22,000 tons. 

As with other mineral products, the period of most rapid pro- 
duction began about 1880, accompanying the general industrial 
expansion of the country. In that year the output was 97,800 
tons. The electrical industries contributed to a marked degree 
to the subsequent advance of the industry. Production became 
436,000 tons in 1913. Consumption is destined to increase, and the 
problem of more economic use applies to lead as to all other 
metals, for the resources are not overabundant. 
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ZINC 
Industrial Uses of Zinc 


The most important use for zin¢ is in the galvanizing of iron 
and steel—a process which protects these products from rapid 
decomposition when exposed to the elements. But the zinc itself 
is “gradually oxidized, so that unless galvanized coatings are 
made thick their usefulness lasts only a comparatively short 
time.” ° The process is usually performed by dipping the iron 
or steel sheet for a few moments in molten zinc at a temperature 
between 425° and 460° C. 

The second most important use of zinc is in the manufacture 
of brass. This alloy is composed chiefly of copper and zinc in 
varying proportions, depending upon the chemical and physical 
properties demanded by consumers. Brass is itself an important 
industrial material, being the raw product for the manufacture 
of many commercial articles. It is used for “worm wheels, gears, 
propellers, bearings, steam fittings, tubing, non-corrosive cast- 
ings, valves and valve stems, engine parts, pump castings, car- 
tridges, hardware, ornaments, automobile parts, etc.’* Zinc 
is used in the refining of lead, and under certain conditions in the 
recovery of gold and silver. A few compounds of the metal have 
important industrial uses. Zine oxide, for example, is consumed 
in the manufacture of paints and rubber tires; the chloride of zine 
is a valuable preservative for wood. It is estimated that the zinc 
content in these various compounds which are consumed annually 
in the United States amounts to about 200,000 tons. These com- 
pounds, however, are not manufactured from the metal, but 
directly from the ores. 


World Production of Zinc 


The mining of zinc is scattered widely over the world, but 
the greater part of the world’s supply is produced in a small 
number of places. Between 40 and 50 per cent of the total is 
now mined in the United States. In this country mining is 


*Stoughton and Butts, op. cit., p. 153. 
"Tbid. 
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carried on principally in three areas. The Mississippi Valley 
region is the most important. It includes portions of Missouri, 
Kansas, Oklahoma, and Arkansas. In 1926, this area produced 
about 60 per cent of the total for the United States. The western 
region includes important deposits at Leadville, Butte, and Coeur 
d’Alene; and in the eastern section of the country zinc is pro- 
duced in New Jersey, New York; and in a few places in the New 
England states. Mexico and Ganada also produce considerable 
quantities of zinc, the Mexican production coming largely to 
the United States for further treatment. — 

In Europe resources are also widely distributed. Zine is pro- 
duced in Upper Silesia, Rhenish Prussia, Westphalia, Saxony, 
and Hanover; the Italian production is located chiefly in Sar- 
dinia; in Spain ore is produced in Biscay and Santander, and 
in other places. Poland is an important source. The Russian sup- 
ply is produced in the northern Caucasus and in the Altai Moun- 
tains in southwestern Siberia, where the ore is mingled with lead, 
silver, and copper. The metallic content of this area is estimated 
at 10,000,000 tons, of which 1,200,000 short tons are zinc, and 
550,000 are lead. Mining is also carried on in Tasmania and in 
New South Wales. Japan produces considerable amounts of zinc 
from the province of Hida. 

In 1927 the total world production of slab zinc was estimated 
at about 1,450,000 tons, of which the United States produced 
612,000 tons. Belgium was the second most important producer, 
followed by Upper Silesia and France. Apparently Europe is 
mining enough of this metal to satisfy its present needs. In the 
United Kingdom, however, production falls below requirements 
and zinc is imported from Canada and Mexico. 

As with other metals, there is a great deal of shifting of enter- 
prise from one region to another. Some forty years ago Germany 
was the largest producer, followed by the United States and Italy. 
Today, the United States ranks first in importance. Future sup- 
plies may come more largely from the Far East. Burma is said 
to contain large deposits and portions of Asia are believed to 
contain large quantities of the metal. In most cases, exploitation 
is carried on with foreign capital, and the ramifications of con- 
trol resemble the conditions with other important minerals. 
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Although the production of both lead and zine is beset period- 
ically by overproduction, the prospective output from the known 
sources will probably fall short of future needs. As yet the more 
densely populated parts of the world have not made known their 
wants. When these countries grow in wealth, and when their 
demands are added to those of the United States and Europe, 
consumption requirements will be mahy times as great as they 
are today. 


QUESTIONS 


1. In what respect are the uses of copper today different from those 
of ancient times? 

2. Why were the ancient civilizations built on copper and gold and 
not on iron and steel? 

3. How does the development of mining and metallurgical technique 
affect the manufacturing uses of a metal? 

4. Show that the quest for metals, both precious and base, has been 
an important factor in exploration and discovery. 

5. In what ways do the chemical and physical properties of copper 
contribute to its present uses? What new uses are largely responsible for 
the increase in demand for copper in recent years? 

6. Estimate the commercial and industrial importance of copper. Is 
there an adequate substitute for this metal? 

7. Silver is a better conductor of electricity than copper. Then why 
do we not use silver instead of copper in the electrical manufactures? 

8. State the present distribution of the copper resources of the world. 

9. In what important ways would we be compelled to change our 
systems of industry and mode of life if the copper resources should 
become largely exhausted? 

10. Can you explain why Chile which lost its former position as a 
copper producer has recently been restored to high rank? 

11. In what respects do competitive conditions decide what resources 
shall be worked? 

12. Why has the price of copper declined in recent years in face of a 
rapidly increasing demand? 

13. Discuss the question of capitalistic control in the copper industry. 

14. Name the chief uses of lead and zine. 

15. Are these metals as important for present industry as copper and 
iron? Why? 

16. State the present world distribution of the lead and zine indus- 
tries. 

17. What chemical and physical properties contribute to the expand- 
ing uses of lead? 

18. Give a history of lead mining in the United States. * 
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CHAPTER X 
THE MINOR INDUSTRIAL METALS 


The title of this chapter should not be taken to mean that 
the industrial importance of a metal can be judged entirely by 
the quantity produced, or by the market value of the annual 
product. A number of the minor metals are produced only on a 
small scale but they may exert either a direct or an indirect 
influence on important industries. Some of such substances have 
been called key materials because the economic organization 
into which they enter depends upon them. 

From a commercial point of view such metals as tungsten, 
vanadium, antimony, and even aluminum and platinum may be 
regarded as new materials. Industry found little or no use for 
them several decades ago. Aluminum, for example, was first pro- 
duced in the free state about 1824 when Oersted succeeded in 
separating it from its compounds; and although Bunsen and 
Deville, working independently, produced metallic aluminum by 
the electrolytic process, it was not until the introduction of the 
Hall process, about 1890, that it became possible to manufacture 
aluminum on a commercial scale. As far as the average person 
was concerned, the metal was a curiosity, interesting because 
of its lightness. Because of the processes of production in vogue 
as late as 1887 the price of the metal was about $5.00 a pound. 
In recent years the price has been as low as 18 cents. With the 
discovery of means of producing aluminum on a large scale the 
use of the metal has become as diversified as that of any other 
article of general consumption. It is a great tribute to the ex- 
ploring spirit of the age that a new substance which less than 
fifty years ago had practically no known commercial use has 
become an indispensable commodity for the ordinary consumer. 
This is the case, not only with aluminum, but with a number of 
the other newer metals. ; 
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RELATION OF RESOURCES TO DIVERSIFIED MANUFACTURES 


The chemical elements are by no means equally abundant, 
nor are they all of importance in the maintenance of life and 
the development of industry. But the tendency of industrial 
development during the last half century has been to push more 
and more into the realm of the nonusable materials for the 
purpose of converting them into valuable commodities. Possibly 
only eleven elements are absolutely indispensable. The list in- 
cludes carbon, hydrogen, oxygen, nitrogen, sulphur, calcium, 
sodium, chlorine, iron, potassium, and phosphorus. With the ad- 
dition of four more, namely, silicon, aluminum, magnesium, and 
fluorine, savage life would be possible.t In fact, an inventive 
or resourceful savage might even have created a rather advanced 
civilization with the aid of only the fifteen elements named 
above. But modern society finds rather effective use for gold, 
silver, platinum, zinc, and tin, and some persons might contend 
that these also must be supplied for a high standard of civiliza- 
tion. If human beings could exist on a simpler scale of living, 
why struggle for anything more? The answer carries us tem- 
porarily out of the realm of physical resources into the domain 
of human values. 

It would be possible for us to live comfortably with a coach 
and four, but since the invention of the gas engine, and the ad- 
vent of advertising, we seem to think that the automobile is 
superior to the coach both for social and for commercial pur- 
poses. But once we have reached this decision it has become 
necessary not only to manufacture a great deal more iron and 
steel, but to search the earth for nickel, chromium, manganese, 
aluminum, copper, and other elements, in order to make this 
machine as durable and as serviceable as possible. Our search 
also includes tungsten and vanadium, for these elements entered 
into the tools and machines which helped to manufacture the 
automobile. 

On the Fourth of July we could get along happily without 
red and green lights, and the noise; but if people place a value 


* Hesseler and Smith, Chemistry, p. 6. 


194 ECONOMIC RESOURCES AND INDUSTRIES 


on celebration someone must scour the world for barium and 
strontium or their compounds. Electric and gas light supply a 
comfortable medium for illumination, but if we can be con- 
vinced that the Welsbach burner. serves a better purpose, the 
business agencies must supply us with ceriurn and thorium and 
diligent search must be made for these materials. Likewise, a 
high standard of civilization can exist on water as the only 
beverage, but if consumers place a high social value on coffee, 
tea, cocoa, and on innumerable soft drinks and their various 
blends, someone must explore the earth for the raw materials 
for manufacture; farmers and miners must be organized for 
production; and the economic organization must supply the 
intricate commercial machinery for bringing these commodities 
to market. 

According to the current conception, evolution involves dif- 
ferentiation. From the consumers’ point of view, society has 
placed a value on diversified products. A high degree of division 
of labor and specialization is therefore necessary to carry on 
social life in accordance with the consumption ideals of what 
we call the more advanced peoples. 

Nor is this all. From the production standpoint, our civiliza- 
tion is based on power and speed. This means heavy machinery 
and heavy structures, bridges and rolling stock, and powerful 
stationary and traction engines. Machinery and structures of 
all kinds, under our present system of production, are subjected 
to enormous strain. Industrial materials must not only be hard, 
but tough and durable according to their use, and they must 
possess these qualities in accordance with the more or less ex- 
acting standard of the industry in which they are used. Some 
of these properties may be imparted by process of manufacture, 
but the addition of the newer elements gives an enormous advan- 
tage by making possible the satisfaction of more exact require- 
ments to suit some very highly specialized use. 

Under the competitive régime manufacturers must put their 
industries in a condition to economize in labor and time, or, to 
put it in other words, to enable their capital and labor to turn 
out the largest possible output. Only those producers can remain 
who achieve these results. The others must keep up with the 
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pace, or abandon their enterprises. For one thing, progress in 
manufacture signifies the more or less exact adjustment of pro- 
duction materials to the uses to which they are put, and thereby 
power and speed in production, and quality of product, are 
realized. 


TUNGSTEN 


This element serves a number of industrial purposes, but one 
of its most significant uses is in the production of high-speed 
tools. When steel containing tungsten is hardened by rapid cool- 
ing it acquires the remarkable property of remaining hard even 
above the temperature where tempering occurs. In recent years 
the manufacturer has learned to make use of this property in 
the production of certain kinds of tools; tungsten steel may be 
raised to a dull red heat without losing its cutting edge. A steel- 
cutting tool, manufactured with the use of this material, can now 
be made “to do its work so fast that the edge of the tool will 
become almost red-hot before it loses its hardness.” ? As a result, 
the new types of cutting tools have worked a great revolution in 
the machine-shop industries. Sometimes, molybdenum is used for 
the purpose of hardening steel, but apparently it does not serve 
this purpose as well as tungsten. About 90 per cent of the annual 
supply of this element is employed in the manufacture of tung- 
sten steel. 

But other uses are now made of this material. It sometimes 
enters into the manufacture of “stellite,’ a product which has 
most of the characteristics of high-speed steel. It is used also in 
electric-light filaments, in the manufacture of X-ray tubes, and 
in the production of various alloys used in the manufacture of 
automobile and aéroplane engines. Manufacturers of phonograph 
needles, of wireless apparatus, and of minor chemicals use small 
amounts of tungsten. 

Notwithstanding the important place which the metal now 
occupies in industry, the annual production is remarkably small. 
The total world output in 1913 was only 9,000 tons of ore. Pro- 
duction varies greatly from year to year, depending on the 
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industrial condition of the industries into which it enters, but 
the world output has only once exceeded 40,000 tons, and the 
annual average since 1913 has been about 20,000 tons of ore. 

Small quantities of ore are produced in the United States, but 
the amount is rarely in excess of 5,000 tons’ a year. Imports are 
obtained from Bolivia, Chile, Mexico, and China, among others. 

Tungsten is produced in many parts of the world, although in 
every case the quantity is small. In the United States, the 
Boulder, Colorado, field has been one of the most important 
sources, but there are indications that the best grade of material 
has already been extracted, and that what remains can be ob- 
tained only at higher cost. Other western states contain deposits. 
Of the foreign producers, China has become one of the most im- 
portant. In 1924 this country contributed about 63 per cent of 
the total world supply. The shortage during the War was the 
occasion for the first development of the Chinese resources. 
“Occurring as the material does at the surface and being readily 
amenable to wet concentration with a simple plant, the mining 
of tungsten ore fits in particularly with Chinese methods, and 
within a short period the shipments were large enough first to 
dominate and then to break the market.” * In China, the usual 
sequence of extracting the richest materials was followed and 
production is proceeding down to the lower grades; but, at 
that, this country still contains large quantities of ore, and it 
is expected to remain one of the most important sources. Tungsten 
is also produced in the Malay Peninsula and in Burma; several 
of the west coast South American countries, including Chile, 
Peru, and Bolivia, contain deposits. 


ANTIMONY 


For some time, antimony has shared the industrial fortune of 
the other industrial metals in the growing diversification of its 
uses. Like many other metals it readily forms alloys. Type metal 
contains antimony, lead, and tin; babbitt, antifriction, or bearing 
metal usually contains antimony, tin, and copper; britannia 


*H. F. Bain, Ores and Industries of the Far East, p. 149. e 
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metal, sometimes known as “white metal,” is composed of an- 
timony, tin, and copper, sometimes with the addition of other 
elements. Antimony also enters into the manufacture of battery 
plates, toys, table coverings, and siphon tops. 

Industry also makes extensive use of the compounds. The 
trisulphide is contained in the composition on the safety match, 
or on the box itself. White antimony oxide is a material used in 
the manufacture of white enamel used in sanitary ware, compet- 
ing in this use with tin oxide. Producers of red rubber, and of pig- 
ments for paints, use the red sulphides of antimony. The trioxide 
is also employed in the manufacture of glass. Producers of oil 
paints and of ceramic ware make use of the antimoniate of lead. 
Other compounds are used as mordants in dyeing, in the prep- 
aration of certain medicines, and in the manufacture of a kind 
of powder producing a white smoke which is an aid in range 
finding. 

Many parts of the world are potential producers, but with the 
low cost in China, France, and Mexico, mining elsewhere is not 
profitable except in periods of high prices. The high-cost sources 
also labor under the threat of the use of substitutes when the 
price advances. Some ten or more such substitutes have already 
begun to have commercial value, and the number seems to be 
growing. Although deposits of antimony occur in many places 
in the United States, the American level of cost is above that 
in several of the foreign fields. Small amounts of the metal are 
produced, however, as a by-product of the lead industry. Some 
two or three thousand tons a year are obtained in this way. 
China is the chief source of our imported supply. 

During the last decade the proportion of antimony which 
China has supplied to world markets has been constantly in- 
creasing, and because of the extent of the reserves, this country 
will probably continue to dominate the market for many years. 
From 1908 to 1916, China supplied about 50 per cent of the 
world total, from 1917 to 1920 about 60 per cent, and from 
1923 to 1925 about 80 per cent. The low cost at which the mate- 
rial can be produced and delivered at American and European 
ports makes it difficult for producers at the higher-cost reserves 
to compete. 


198 ~ ECONOMIC RESOURCES AND INDUSTRIES 


The most important centers of Chinese production are in the 
districts of Shinghua, Anhwei, Tiyang, and Paoching, although 
considerable deposits occur elsewhere. Since 1912 China has 
exported on the average of 12,000 to 15,000 tons a year, although 
in 1916, under the influence of the War demand, shipments rose 
to 42,800 tons. 

In Europe, France is the most important producer, and a 
French company also controls reserves in Algiers. There is also 
a small production in Germany, Italy, Spain, and Russia. In 
South America, Bolivia and Peru give the greatest promise of 
supplies. 


VANADIUM, CADMIUM, MOLYBDENUM 


One of the chief uses of vanadium is to increase the strength 
and hardness of steel. Products of this description are particu- 
larly useful in the manufacture of automobile parts, gears, piston 
rods, boiler plants, transmission shafts, and gun barrels. A more 
recent development has been chromium-vanadium steel. At- 
tempts have been made with more or less success to substitute 
titanium and molybdenum for vanadium. Certain of the com- 
pounds of vanadium are used in dyeing and printing, and the 
oxides of the metal are employed in the production of glass and 
pottery. 

Cadmium is used to some extent with various metallic alloys 
for the purpose of reducing the melting point. The painters’ trade 
finds use for the sulphide, marketed as a powder, and used 
chiefly as a pigment. When this element is worked with mercury 
it forms a soft amalgam which hardens easily and resists the 
action of weak acids. Because of these properties it is used as a 
cement in dentistry. 

The chief source of the world’s supply of vanadium is in a 
small district in Peru, about twenty miles from Cerro de Pasco. 
Small deposits also occur in a few of our western states—in 
Colorado, Utah, Arizona, and New Mexico. It is also found 
to some extent in other parts of the world associated with 
uranium and radium minerals. The Peruvian properties are con- 
trolled by an American company which operates the mines under 
a concession granted by the Peruvian government. This tountry 
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uses vanadium as a source of revenue, imposing an export tax 
graded according to the selling price of the product. 

Although cadmium exists in several mineral forms, the com- 
mercial product is obtained as a by-product in the smelting of 
certain kinds of zine ores where the ratio of zine to cadmium 
is about two hundred to one. Cadmium. is also obtained as a 
kind of by-product in the production of lead, from the bag- 
house fumes. Cadmium was produced in the United States for 
the first time in 1906, when the output was only 300 pounds, but 
production has’risen rapidly from that amount to 129,000 pounds 
in 1920 and to 810,000 pounds in 1926. 

As with other rare elements, molybdenum is employed chiefly 
in the manufacture of certain alloys of steel. But there is a mod- 
erate demand for the material by manufacturers of leather; 
it is used to fix certain colors; in the coloring of silk and rubber; 
and in the production of glazes in porcelain. In several uses it 
has been found to be a satisfactory substitute for platinum, a 
highly desirable discovery because of the increasing scarcity of 
this metal. In this connection, it is used in winding electric re- 
sistance furnaces and in the making of electric contact-making 
devices. 

Until about 1915 the United States imported practically all 
its supply of molybdenum. Queensland, New South Wales, and 
Norway were the sources of supply. But since that date the 
material has been produced in this country in large enough 
quantities to supply domestic needs, and upon occasion with a 
surplus for export. Deposits exist in Colorado, Arizona, and New 
Mexico. Reserves of smaller importance are in Mexico, Peru, 
and Spain. 


NICKEL AND COBALT 


Like zine and tin, nickel has the property of resisting rapid 
decomposition when exposed to ordinary weathering conditions. 
This quality lies at the base of some of its most important uses. 
Nickel-plated ware has a wide use, as for example, in the protec- 
tion of parts of machinery, the handles of bicycles, and various 
parts of automobiles. The plumbing and steam-fitting trades make 
rather extensive use of the metal in plating bathroom fixtures, 
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faucets, radiator fittings, etc. The steel industry requires consid- 
erable quantities of nickel in the manufacture of a number of 
important alloys; it is sometimes used alone, but more often in 
combination with some other elements, such as chromium, in 
the production of chrome-nickel steel used for automobile forg- 
ings and armor plate, and with copper in the production of a 
considerable number of alloys, including so-called nickel silver, 
or German silver. The five-cent piece, in the coinage of the United 
States, contains a considerable amount of this metal. All in all, 
nickel enters into diversified consumption both for machinery, 
tools, and equipment used for productive purposes, and for per- 
sonal or individual use. 

The world supply is obtained from only a few places, but the 
quantity contained in these sources seems ample to meet the 
needs of industry for many years. The most important resource 
is in the Sudbury field in Ontario, Canada, in which mining 
began about 1889. Previously, the chief supply came from the 
French colony of New Caledonia. These two deposits contain 
an abundant supply. Scattered over the world are deposits of 
smaller importance. At one time a small supply was obtained 
from mines in Lancaster County, Pennsylvania, but mining at 
this source cannot compete with production in Canada and New 
Caledonia. The same remark applies to the limited resources in 
Italy, Germany, Greece, Russia, and Spain. The ores of the Far 
East have not been extensively surveyed, and it is possible that 
this region may contain important deposits.t In 1926 the United 
States produced only 306 short tons of nickel. It was necessary, 
therefore, for this country to depend upon foreign sources. Im- 
ports were brought in in various forms, including ore and matte, 
the oxide, and alloy in the form of pigs. Imports amounted to 
over 45,000,000 pounds in 1926. Production of nickel in Canada 
is affected by industrial conditions, depending on the state of 
the industries which consume the supply. In 1920 the Canadian 
output amounted to 61,300,000 pounds, while in 1921 production 
was only 19,200,000 pounds. 

Because the world’s active reserves of nickel are found only in 
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very limited areas, and on account of the growing demand for 
the metal, it has been easy to concentrate financial control in 
the hands of a few companies. Nominally, control is vested in 
the governments in whose dominions the resources occur, namely, 
Britain (Canada) and France. But the actual operation of mining 
is in the hands of the exploiting companies working under con- 
ditions imposed by the respective governments. The Canadian 
reserves are being developed largely by Canadian and American 
capital, and those of New Caledonia by American and French 
interests. The nickel-bearing ores of Cuba are controlled by an 
American company. 

Cobalt has been produced in the United States from time to 
time in small quantities, but the resources are not abundant, 
and development cannot be carried on at a profit unless the 
price is high. At best, the world consumption is very small, al- 
though the product is indispensable for the manufacture of some 
products. The supplies for the United States are brought from 
Canada which, during the last few years, has supplied nearly 
all the world’s need. Cobalt is employed in the manufacture of 
a few alloys of steel. A certain kind of cobalt-steel produces a 
good material for permanent magnets. Some cobalt products find 
a use In the coloring of glass and as a drier for paint oils. 


MANGANESE 


The alloys of manganese are absolutely necessary in the manu- 
facture of steel according to the present processes. Ferroman- 
ganese, carrying a high percentage of the metal, is consumed 
extensively in the manufacture of steel by the open-hearth proc- 
ess, while spiegeleisen, with as low as from 20 to 30 per cent of 
manganese, is used in the production of Bessemer steel. Attempts 
have been made to substitute inferior alloys, such as silico- 
manganese and ferro-silicon, but these materials cannot be used 
profitably under normal competitive conditions. They remain, 
however, as possible substitutes if occasion requires their use. 

Minerals containing manganese are widely distributed over the 
world, but they vary greatly in manganese content, and in the 
ease with which they may be worked. Under a competitive 
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régime, the mineral industries are dominated by conditions of 
relative cost, which means that production is carried on most 
extensively at the low-cost reserves, and that resources elsewhere 
can be operated only when favored by tariffs or possibly low 
transportation charges. At present, one of the greatest potential 
reserves is in Russia; several of the states of south Brazil also 
contain large bodies of ore. Some ofsthe latter are controlled by 
American capital. 

The United States contains abundant reserves of low-grade 
manganese ore, but is poorly supplied with materials of high 
quality. In the case of the American deposits: “Most of the 
ore of the second class (ore capable of beneficiation) cannot be 
mined at a profit under normal conditions in open competition 
with imported ore. This normal disadvantage, due to grade and 
cost, has been intensified by the acquisition of high-grade foreign 
deposits by American capital, particularly by steel producers, 
who are thus assured of a sufficient supply of high-grade ore, 
the present cost of which will probably be reduced by the adop- 
tion of more efficient methods of mining and transportation.” > 
However, “regardless of tariffs and foreign competition,” there 
is a prospect for some American ores being used more largely for 
flux by the western producers of copper, silver, and lead. The 
competition of the Russian material is usually a potential dis- 
advantage for American producers. 

Russia contains two great manganese-producing districts; the 
richer is on the Kvirila River in the Caucasus, and the other 
in the Government of Ekaterinoslav. The shipping points for the 
former region are Batum and Poti. At times, the production of 
this area amounts to over 800,000 tons a year. In 1925-1926 
Russia exported about 662,000 tons of manganese ore. 

The principal resources of Brazil are contained in Matto 
Grosso, Minas Geraes, and Bahia, in south Brazil. The extent 
of these deposits is known only in a general way, but it is esti- 
mated that the country can supply manganese for many years. 
One deposit in Matto Grosso is said to contain more than 30,000,- 
000 tons of undeveloped ore. Demand, during the recent War, 
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stimulated the Brazilian industry, and since the return of peace, 
production has been maintained on a higher level than in former 
years. In 1920, manganese was produced in eight countries in the 
Americas, ten in Europe, and three in Asia, to say nothing of 
production in several places in Africa and Oceania. In 1926, 
the output of the United States was 46,200 long tons of manganese 
ore bearing 35 per cent or more of metal, and 1,200,000 tons of 
manganiferous ore with from 5 to 35 per cent of manganese. 


TIN 


The early metal-workers did not understand the art of sepa- 
rating tin from its ores, and this was probably true of copper, 
at least in the earliest years of metal-working; but by fusing 
a mixture of the ores of these two metals the artisan was able to 
produce a kind of bronze, and the subsequent task of working 
this material into finished forms was relatively easy. For cen- 
turies, the world obtained practically all its supply of tin from 
Cornwall, England. But Cornwall has sent out something more 
important than tin, namely, the Cornish miners who have spread 
the knowledge of the best mining practice in many parts of 
the world. 

The rise of the modern consumption of tin is due principally 
to the use of the metal in the manufacture of tin and terneplate. 
With the appearance of this new demand Cornwall could not 
longer supply the world and it was necessary to search for new 
sources. Fortunately, rather abundant deposits have been discov- 
ered in at least two regions. But there is an element of misfortune 
in this situation also, because the new deposits are distant from 
the great centers of consumption. 

The development of the manufacture of tinware was partly 
dependent on the prior discovery of mechanical devices for work- 
ing plate into various wares. There is, of course, a close connec- 
tion between the modern demand for tin and the growth of the 
canning industry. As early as 1810, the English government. 
granted a patent to Peter Durand for preserving fruits, vege- 
tables, and fish in hermetically sealed containers of tin, glass, 
or any other suitable material. For many years glass was pre- 
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ferred to metal, partly because of the high cost of manufacturing 
containers, and partly because of the fear of poisoning when 
fruits were put up in cans. The problem was to hermetically seal 
the can. The artisan succeeded in some cases, but in most in- 
stances he failed. Before the invention of modern machinery, the 
high cost of manufacturing tinware prohibited its extensive use. 
Prior to the invention of the stamp-can by Allen Taylor in 1847, 
and of the pendulum press by Henry Evans in 1849, can-making 
was a hand industry, and the best tinker could not produce more 
than sixty cans a day. The new machinery paved the way for 
more effective production. Many other inventions have been 
added to those of Taylor and Evans until this manufacture has 
become as highly developed as any other industry which uses 
mechanical devices. 

The gradual abandonment of the home preserving industry has 
had something to do with the growth of the canning enterprises, 
but the changes of consumption habits of the people, the con- 
centration of great numbers in the cities, the demand for products 
put up in sanitary ways, and above all, the sales promotion of 
the managers of the food-product industries have been effective 
factors in the development of the use of canned products; and 
the growth of the factory industry has contributed one of the 
most important of the demands for tin. 

Although tin is produced in nearly a dozen places in the world, 
two regions, namely, the Federated Malay States and Bolivia, 
supply between 80 and 90 per cent of the present world output. 
Cornwall still produces several thousand tons a year, and a few 
thousand tons are produced in Nigeria, the Union of South Africa, 
Australia, China, and Siam. The United States produces prac- 
tically no tin, although small deposits exist in a number of places. 
From fifty to one hundred tons are produced in Alaska as the 
result of placer working. But there is a considerable industry 
in the United States for the recovery of tin from alloys and 
chemical compounds. In 1926 upwards of 33,400 short tons were 
obtained in this way. 

During the last few years the world production of tin has 
amounted to from 120,000 tons to nearly 150,000 tons annually. 
In 1926 the Malay States and the Netherlands East Indjes pro- 
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duced about 80,000 tons and Bolivia about 33,000 tons. The 
world production for 1926 is shown in the appended table.® 


Worvp Propuction or TIn sy Countrins, 1926 


(tin content of ore) 


Region ; Long Tons 

Nialava slatesiarnrcneere risen eS rena ceal sheers 48,168 
BRGLIV IA: poaperctantsgahi Toe eis chee ann anos eae Giese 33,862 
Netherlands) Mast: MndieStmencaecch ices cece. 32,697 
STENTS SWRA Ohecleencias aaa csmias Generel 8,000 
NG ELIa eek ech nie Oat ites ene e 7,042 
Wing see se ote hos ciee ti eee erate ed 6,538 
AMDT R CNN rectotue oe apne hea brs iso COO EIDIORTe eter 3,000 
Pinel ams (COL Wall) as, Amecosseiusacece, akewecers Siel'cs 2,064 
Beloiann Gone ousacemteactesnctcnn cote cuss ter 1,500 
ANG imerer epee Ne set cles teie serlere coc otreariemetees 1,296 
Wintontot SoutmeAtn cae nrcine ctr deuceet reir 1,124 
RUD ENS Prec ct set eieke ots lha aiSrSe oiache tare os eee 1,000 

POMERAT eee Sore iS rae hol tian te a a oe 146,291 


The United States is by far the largest consumer; imports vary 
from year to year, sometimes with very sharp rises and falls. 
Imports in 1927 were 159,000,000 pounds in the form of bars, 
blocks, pigs, etc. These products were valued at $100,800,000. 
The following table shows the destination of tin exported from 
British Malaya: 


Exports oF Tin From BritisH Mataya, 1927 


Destination Long Tons 
WWmitedeKang domes acaemiace cere rnc eee 9,453 
IBribishie pOsseSSIONG asm ae eracia ates lore eile 4,968 
ContinenteoteHunopeamery esse ocei: 19,772 
WinitedaStatestesmetec a cetera ee 46,370 
AA eerie ee oe AR sine eiadasiee'tls es «507 1,922 
Others countries ta. mrrsc we eet ors eee cei 1,288 

FLOTATE peceeo mice ee lita ars soca 83,773 


There are some indications that the large-scale consumption 
of tin is merely a passing phenomenon. It is certainly true that 
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the cost of production of the metal will be much higher in the 
future, unless more effective methods of production are dis- 
covered, or great new resources are revealed, and at present there 
is no prospect oi the appearance, to any important extent, of 
either of these conditions. At the present time, tin is mined in 
the Federated Malay States almost entirely in open pits, and 
in recent years an increasing proportion has been won by dredg- 
ing. It has been said of these reserves that “ten or twelve years 
hence the bulk of the rich secondary deposits of the Dutch East 
Indies, of Malaya, of Siam, and of Lower Burma, will have been 
exhausted.” 7 

China contains considerable deposits, but here too mining will 
probably follow its usual course from low-cost reserves to those 
of less, and still less, productive power. Higher prices are there- 
fore in prospect. The most important district in China is at 
Kotchiu in southeastern Yunnan. Other small districts extend 
from southern Hunan through Kwangtung and Kwangsi into 
Indo-China. In the last few years China has produced from 
6,000-10,000 tons a year. 

The deposits in Bolivia, the second largest in the world, are 
located in the southwestern portion of the country in the districts 
of La Paz, Oruro, and Potosi. Production began in this country 
about 1895 and has risen steadily in importance. Tin is the most 
important export of Bolivia, amounting at times to more than 
60 per cent of the total value of the commodities sent out of 
the country. 

The mineral deposits of Oruro have been described as follows: 
“The lodes vary in thickness from a few inches to 10, 15, or 20 
feet. Rich pockets are found 30-60 feet in diameter, and veins 
with stannic oxide fragments, running from 50 to 100 per cent. 
Cassiterite, tin stone, or tin with stannic oxide, is frequently 
with 55-60 per cent tin; this is sent to Europe as extracted. 
The percentage of tin in a lode is very variable, often 6-8 per 
cent, sometimes 15.’ § 

What will replace tin in the industrial world when the rising 
price prohibits extensive use? In some respects the world is much 


"Bain, op. cit., p. 164. 
*A. 8S. Peck, Industrial and Commercial South America, p. 231% 
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more lavish with its consumption of tin than of any other sub- 
stance. The irrecoverable wastage of iron is very large; but it is 
still larger with tin. By far the larger part of this metal which 
enters the manufacture of tin plate is gone beyond recall. There 
is some recovery even at the present time, and detinning has 
been urged, and practiced to some extent. But it is impossible 
to reclaim the metal which enters the tinware of general con- 
sumption without great expensey Possibly aluminum will be one 
of the first successors to tin, but it is Just as probable that some 
steel alloy wilk be discovered to do the work. Or if these fail, 
a return to glass containers may fill the gap temporarily until 
something else is eventually discovered. For the minor uses, such 
as those of the various compounds of the metal, the world can 
still supply the demand for many years, although at a high 
price. 
With respect to present conditions E. C. Eckel says: 


Tin seems to be really a very scarce metal, far scarcer than its current 
commercial prices would indicate. The original deposits of tin ore in 
hard rock are commonly of very low grade, and it is only the occurrence 
of placer or stream deposits of tin ore which have kept down the price 
of tin within its past range. As the placer deposits are finally exhausted, 
unless they are replaced in the industry by new and important deposits 
elsewhere, or by great increases in Bolivian or other lode mines, the price 
of the metallic tin must continue to increase. Indeed, if the demands 
of the supply grow as fast in the future as they have in the past, the 
increase in tin prices may be very marked indeed, for at present there 
are no deposits in sight which give promise of affording largely increased 
tin supplies at present prices. ° 


This phenomenon is not unlike that of petroleum, for in both 
cases the industry is often threatened with overproduction, with 
at least partial exhaustion not far distant. 

In some respects, the prospective loss of tin as a metal of ex- 
tensive commercial use is regrettable. Because of some of its 
physical properties it is admirably adapted to its present uses and 
it may be difficult to find a satisfactory substitute. It is a rather 
inactive metal and tends to retain its bright finish under ordinary 


°E. C. Eckel, Coal, Iron and War, p. 171. 
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conditions. It affords an excellent protective coating for iron and 
steel, which accounts for its extensive use in the manufacture of 
tin plate. Tin is noupoisonous, and can thus be employed in the 
manufacture of toil which is used as a wrapper for tobacco and 
food products. It is no less valuable in the manufacture of many 
alloys. 


s 
ALUMINUM 


Aluminum is one of the most abundant metallic elements in 
the earth’s crust, but unfortunately, in many cases it does not 
exist in a form for easy and cheap extraction. The commercial 
product is obtained chiefly from bauxite, which is a mineral 
containing aluminum along with oxygen and hydrogen and some 
impurities. Aluminum also occurs as diaspore, and as silicate 
in common clay, kaolin, feldspar, and cryolite. 

As with everything else, the question of relative cost decides 
which material will be used, and in the case of aluminum this 
cost is affected by present knowledge of extracting the metal, the 
availability of the raw material with respect to the market and 
cheap water power, among other considerations. Experimenters 
have worked with other aluminum materials, such as clay and 
feldspar, and processes using these minerals have been the object 
of invention, but thus far nothing has been found to compete 
with bauxite. This mineral exists in large quantities in many 
parts of the world, and unless inventors can discover cheap 
methods of production from other materials there is no occasion 
for a change. These other materials, however, will remain as 
potential reserves for use when the more prolific supples of 
bauxite have been exhausted. 

The largest sources of bauxite in the United States are in 
Arkansas, which produced 371,500 long tons in 1926, and in 
Georgia, Alabama, and Tennessee, which together produced 
about 20,600 tons in that year. In France the mineral occurs in 
the provinces of Var and Hérault, among others. A low-grade 
bauxite occurs in a number of places in Germany; several South 
American countries, notably French and British Guiana, contain 
reserves; and active resources are found in Italy, northWestern 
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Russia, Dalmatia, Spain, and India. France is the largest pro- 
ducer in Europe. 

No other metal has entered general consumption as rapidly as 
aluminum. In fact, until about 1890 it had little or no commer- 
cial value, but it has now become an article of most diversified 
use. Aluminum is a very light metal; in addition, it resists de- 
structive corrosion, it is very malleable and ductile, and it is 
a fairly good conductor of electricity, having about 61 per cent 
of the conductivity of copper. It is a satisfactory conductor if 
the wire is made with larger cross-section than would be re- 
quired of the other metal. Aluminum forms alloys with all the 
common elements. The lightness of the metal, however, is the 
one peculiar quality which recommends it for many commercial 
uses. It enters into the manufacture of aéroplane and automobile 
parts, blades for fans, cooking utensils, and camp equipment; 
the foil is used as wrapper for food products; aluminum is a raw 
material for the manufacture of hairpins and hatpins, of optical 
goods and scientific instruments, trunks and carrying cases, 
and of frames for mirrors and pictures. Powdered aluminum is 
used extensively in the painter’s trade as a foundation for bronze 
powder. With ammonium nitrate it forms a series of explosives 
which cannot be fired without a detonator. 

One of the great tasks of the sales promoters of aluminum 
products is to discover new kinds of consumption for the metal, 
and they are meeting with remarkable success. A relatively new 
use of aluminum, or some of its alloys, is in the manufacture of 
structural parts of aéroplanes and seaplanes. The metal is now 
consumed in the production of furniture and in the equipment 
of railway and passenger coaches. It is also finding some use 
in the form of aluminum shingles and roofing material. 

Bauxite also enters into a number of commercial uses, as for 
example, in the manufacture of artificial abrasives, and as a 
basis for the production of a considerable number of chemical 
compounds, which, in turn, experience a diversified use. By far 
the larger percentage of bauxite is consumed in the manufacture 
of aluminum, possibly from 60 to 70 per cent; from 10 to 15 
per cent is used in the production of various aluminum chem- 
icals, and from 15 to 20 per cent in the manufacture of abrasives. 
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The United States is the largest manufacturer of aluminum 
in the world. In fact, this country produces about one-half the 
world product. In 1925 the value of manufactured aluminum 
products was $127,800,000. 


OTHER MATERIALS 


s 

Industry depends on various other minerals to satisfy its di- 
versified needs. Mercury, for example, is not produced in large 
quantities, but it serves many purposes. Almadén in Spain is 
one of the oldest and best known sources in the world; consider- 
able quantities of quick silver ores are produced in California, 
in west Texas, and in Mexico, to say nothing of small amounts 
produced elsewhere in the world. One of the most important uses 
of mercury is in the production of gold and silver. The com- 
pound, corrosive sublimate, is a violent poison. It is used as an 
antiseptic and germicide. Calomel, another compound, has been 
employed for many years as a medicine. Mercury is used ex- 
tensively in scientific work, as with thermometers and barometers. 
It forms various amalgams; such a composition, using silver, is 
employed in filling teeth. 

Bismuth is another interesting substance. Bolivia, which is a 
great producer of tin, is also one of the most important sources 
of bismuth. This element is used in certain medical preparations 
and in the production of certain alloys. It imparts a low melting 
point. Thus some of its uses are in the manufacture of fuses for 
electrical connections, fire alarms, and automatic sprinklers. 

Possibly the time is not far distant when some of the elements 
which are now listed as of “no commercial value” may become 
materials of rather general consumption. This may be the fate 
of cesium, indium, erbium, and germanium. These are rare 
substances, but the word “rare” may mean only that we have 
not yet discovered the sources, or that the element is as yet 
hidden in some very common material. 


QUESTIONS 


1. Can we judge of the industrial importance of a metal from the 


quantity produced? Why? ° 
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2. Name the most important minor metals, and give their chief indus- 
trial uses. 

3. Account for the fact that aluminum, which fifty years ago was only 
a curiosity, has become one of the most widely used of the metals. 

4. In what ways do scientific discoveries aid in the diffusion of uses 
of metals? 

5. “The tendency of industrial development has been to push more 
and more into the realm of the nonusable materials for the purpose of 
converting them into valuable commodities.” Give examples. 

6. “If human beings could exist on a simpler scale of living, why 
struggle for anything more?” What have been the motives involved in 
this struggle? “ 

7. What determines the scale of human values? Is there an absolute 
standard by which all human values may be tested? Is there an immu- 
table standard? Why? Who decides what the standard shall be? 

8. Explain how a rise in the standard of living affects the organization 
of industries, and the demand upon natural resources. 

9. What is the significance of the use of various metals in the proc- 
esses of manufacture? 

10. Estimate the industrial importance of tungsten. If this metal were 
exhausted would it be necessary to make material changes in the iron 
and steel industry? Why? 

11. Name the industrial uses of antimony. 

12. Explain how the growing use of the minor metals has contributed 
to the diversification of industries? Has the diversification of industries 
affected the demand for the minor metals? How and why? 

13. What are the industrial uses of manganese? What regions are the 
chief sources of supply? 

14. Account for the development of the modern demands for tin. 
What regions are the chief sources of supply? What is the future of 
this metal? 

15. Explain how mechanical improvements in the manufacture of 
tinware have contributed to the growing demand for tin. 

16. What industrial changes will be necessary when the supply of tin 
is largely exhausted? 

17. Is there any adequate substitute for tin? 

18. Why does modern industry require so many different metals? 
Why do not iron and steel suffice? 
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CHAPTER, XI 
PRECIOUS METALS AND PRECIOUS STONES 


Gold, silver, and platinum are not usually called industrial 
metals, and possibly with some show of reason. They do not 
perform the heavy work which is required of iron and steel, 
and to a smaller extent of copper and other baser metals. But 
gold and silver enter the channels of commerce in the form of 
money and in this way greatly economize the human labor re- 
quired in making exchanges. Thus the progress of industry has 
a vital concern with the existence of gold and silver, although 
they are not employed for mechanical purposes. 

Since the beginning of gold mining in the Americas some four 
hundred years ago, about half the world output has been em- 
ployed as money, and the other half for industrial purposes, in 
the production of jewelry and plate, and in some minor manu- 
facturing and technical uses. Silver is still used extensively as 
money, although in most countries it is not under a free coinage 
system. Since the abandonment of platinum coinage in Russia 
some years ago that metal is employed entirely in the arts. If 
gold does not perform the heavy work of industry it serves mod- 
ern society in other effective ways by providing enormous econo- 
mies in methods of trading. In the richer countries, large sums 
of this metal are used as bank reserves, and in this use gold 
multiplies many times the credit transactions based upon the 
dollar, or franc, or pound, as the nominal unit of value. 


INCREASE IN THE WORLD’S GOLD SUPPLY 


Gold is one of the few metals that occurs in the native state. 
For this reason, even primitive man could make use of the metal. 
The beauty of gold has attracted people of all times and this 
fact, taken in connection with its scarcity, has tended to make 
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it a highly desirable kind of property; so much so, that posses- 
sion has always bestowed upon the owner honor, position, and 
prestige. Gold was probably a form of property long before it 
came into use as money. In fact, the money use was probably 
a result of its value as a possession. : 

In another respect gold has served an important purpose in 
lifting people to higher standards of civilization. It is one of the 
most imperishable of the metals. It does not rust or corrode, and 


Ewing Galloway 
Cyanide tanks at a Witwatersrand gold mine, South Africa 


it is not readily affected by acids. While it is relatively soft, 
there is little or no loss by abrasion unless the metal is kept in 
constant use. For these reasons—and because of its worth—it 
has been used for ages as a store of value, and the modern em- 
ployment as bank reserves is not far removed from its earlier 
use as a treasure, or hoard, except that the banks of today have 
found a way of manifolding credit based on gold. 

The use of the metal as a store of value can scarcely be over- 
estimated. Throughout the ages, practically everything that man 
tried to save was perishable. This was certainly the casé with 
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Ewing Galloway 


Sunnyside gold mill, Silverton, Colorado 


livestock, in which wealth was once accumulated, and with 
grain and fabrics. In fact, in static societies where wealth is not 
developed by mechanical devices, gold and precious stones supply 
almost the only forms of imperishable accumulations. 
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The precious metals have not only promoted the development 
of societies through their use as money and as hoards, but they 
have been a most powerful lure in inviting adventurers into 
remote parts of the world, and thereby they have promoted 
exploration and development. One can obtain an estimate of the 
strength of this motive by recalling the hardships of the early 
Spanish explorers in America, and peshaps, the even more pain- 
ful sufferings of the gold pioneers in Alaska. The presence of 
resources of gold and silver has spread people over many parts 
of the world as permanent settlers, and vast areas would have 
remained unclaimed today if it had not been for the stimulating 
effects of the precious metals. The rapid settlement of the Pacific 
coast area of the United States after the discovery of gold in 1848 
is only one illustration, and the great flood of migration to the 
distant Bendigo field in Australia in 1851 is another example. 

There seems to be no limit to a man’s endurance and to his 
enterprise, except death, when there is a chance of obtaining the 
precious metals. In the Klondike area the average January tem- 
perature is about 37 degrees below freezing; but notwithstanding 
the hardships which the cold threatened to impose upon pros- 
pectors, more than 30,000 people came to this region during the 
first four years of the gold rush. Moreover, digging imposed great 
difficulties on the miners on account of the frozen condition of 
the earth. But “after various experiments they hit upon the fol- 
lowing plan. They lit great fires which thawed the ground under 
them, and while the earth was still soft, the men dug it out and 
piled it up, ready for washing in the summer when the river ice 
would be melted. In the holes thus excavated they built more fires, 
thus gradually working their way down. Later on they adopted 
another method. By means of a strong hose and sharp nozzle they 
injected a continuous supply of hot steam from a large cylinder 
into the earth and thus melted it.” + 

In ancient times, gold was obtained from India, Asia Minor, 
Greece, and later from the Spanish peninsula. But the annual 
additions to the world stock were very small until the new Ameri- 
can supplies began to appear about the middle of the sixteenth 
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century. Since that time, three great discoveries have marked 
the progress of gold development. The first was the opening of 
the Peruvian reserves shortly after 1532, under the enterprise of 
Pizarro; the second was the discovery of gold in California in 
1848; and the third was the finding of gold in the Witwatersrand 
in South Africa in 1885. ‘ 

These were not only great: discoveries, but they supplied the 
stimulus for further exploration, resulting in the opening of more 


Dredging for gold in Alaska 


extensive areas. The various Australian discoveries dating from 
1851, and those of the Klondike region in Alaska, about 1898, 
have added other large sources of gold. The yellow metal is widely 
distributed over the world, and many sources have been worked, 
but the few regions mentioned above have been the largest con- 
tributors to our present stock. From early colonial times to 
the present, Bolivia alone is supposed to have supplied more than 
$4,000,000,000 of silver and several times that amount of gold; 
but these figures undoubtedly greatly overestimate actual pro- 
duction. From more authentic sources? the total production of 
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gold in the world since the discovery to 1925 has been estimated 
at 963,358,900 fine ounces valued at $19,912,600,000. At present, 
just about half this amount exists in the form of coin. 

In 1926, gold was produced in three of the political divisions of 
North America, eleven of South America, fourteen of Europe, 
eleven of Asia, fifteen of Africa, to say nothing of scattered pro- 
duction in Oceania. The total world output this year amounted 
to $398,557,400. Production by continents is shown in the ap- 
pended table. 


Worip Propuction oF GoLp IN 1926, By CoNTINENTS 


Region Value 
ATTICA SS No ear tue ene aera ken Cote ae ee $226,413,274 
INorthwAnniertcamevenct meyer tire ieee 98,511,730 
ASI Bye dr ttre Steak wie st Sea ee Ciele hae cae 25,684,178 
EQUI O DOD ataten stare sete er ars oe. cle tereR omen Eoe 22,664,318 
OCGaITa A Aste oe Stee Soh ee eros 13,508,917 
POUT BATACTI CAM ers ys mistte Gete se erer ts 9,975,046 
Central America and the West Indies.... 1,800,000 

CR OTATAES otis acto cate tren eave aoe eee $398,557 ,458 


It is evident from this table that the largest amount of gold 
is now produced in Africa. More than 57 per cent of the total 
comes from the mines of that continent. Production, however, is 
concentrated chiefly in small regions in South Africa, with the 
Transvaal outranking all others. Production from this source 
amounted to only $1,300,000 in 1885, but it rose rapidly to $192,- 
100,000 in 1916. The output of the Transvaal, Cape Colony, and 
Natal in 1926 was $205,700,000. In 1926 only 22 per cent of the 
world total was produced in North America. The United States 
produced a little more than 11 per cent, namely, $46,200,000. 
Canada produced $36,200,000. 

Upon first thought it would seem that these enormous annual 
additions to the present stock would work profound changes in 
banking and credit conditions over the world. It might be ex- 
pected, for example, that this great increase in metal would afford 
a much broader basis for bank credit, with rising prices, and 
decline in the rates of long-term investments, as some of the 
important results. As a matter of fact, forecasters in the years 
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from 1910 to 1915 looked forward with confidence to this out- 
come. And no doubt they were right, if the business world were 
to remain static while gold supplies increased. 

But there are two sides to every business phenomenon, namely, 
the demand and the supply, and it is by no means certain that 
the increase in the world stock of gold will keep ahead of the 
world needs. In 1910, it was, impossible to visualize the great 
expansion which was to take place during the next fifteen years. 
Likewise, no one can foresee what the credit needs of the Euro- 
pean countries “will be when they begin to share in the prosperity 
which the United States has recently enjoyed. Business expan- 
sion in Europe means a greater demand for gold to serve as the 
basis of bank credit. 

Nor does this give a full account of the future. The present 
supply of gold is largely absorbed by a few rich industrial na- 
tions. Regardless of prospective needs, all the others have very 
little. At some time in the future, with the development of in- 
dustries and commerce, these other nations will lay claim to a 
much larger proportion of the world stock. The populous countries 
of the Far East, which will not always remain industrially back- 
ward, are poorly supplied with the yellow metal. In May, 1927, 
the gold holdings of Japan were about $541,700,000. When China 
and India, for example, reach the industrial level of Japan, their 
demands for gold—if they use that metal for bank purposes— 
will be much greater than those of Japan. Business expansion 
elsewhere in the world requires this metal. Relative to present 
needs, the world may be able to get along with the present addi- 
tions to its stock, but relative to the future it may be quite a 
different question. All in all, there is in prospect a much greater 
demand for the metal in the future, and there may be some doubt 
whether the mines of the world can supply the product on a 
basis that will promote the prospective development. 

Nor does this give the full account. All the new gold does not 
enter the money uses. A considerable proportion of the annual 
supply is destined for the industrial arts, and this use seems 
to be increasing. From 1880, when the first data were collected, 
to 1922, upwards of $1,292,000,000 was consumed in this way. 
The new gold constituted $956,700,000 of this amount, the re- 
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mainder being old material. In 1922 consumption in the indus- 
trial arts throughout the world required $100,900,000, which was 
a little less than 30 per cent of the world production. Thus, all 
the mine production is not available for banking or for coinage. 


STOCKS OF GOLD IN THE LEADING COUNTRIES 

In 1927 the monetary gold stocks of the world were estimated 
at, $9,203,000,000. In May of this year the United States held 
$4,609,000,000; England, $741,600,000; France, $710,600,000; 
Germany, $444,100,000, and most of the remainder was dis- 
tributed among Japan, Spain, Italy, Holland, and Canada. 

In most instances these large reserves have been built up at 
the expense of gold in circulation. This partly explains why Euro- 
pean reserves have grown in spite of the drain of gold to the 
United States. “The results of the withdrawal of gold from ordi- 
nary currency purposes is seen in the building up of the gold 
reserves of the Central Banks, which in nearly every case are 
much greater than in 1913. The absolute increase is greatest in 
Great Britain, the gold reserve of the Bank of England having 
increased from £35 million at the end of 1913 to £153 million 
in 1926. The relative increase in the reserves of the Bank of 
Spain is even greater, namely, from 480 million pesetas to 2,557 
millions.” * Since these reserves have been built up largely by 
withdrawing gold from circulation, these countries could even 
now use comfortably a good deal more metal than they possess. 


BOUNTIES FOR THE PRODUCTION OF GOLD 


It may seem ridiculous that the producers of gold should ask 
for assistance in the form of premiums and bounties. To some 
persons it may seem that the production of gold ought always 
to be profitable. But this is not the case. As with every other 
commodity, the cost of producing precious metals varies from 
place to place, and even from mine to mine. Even now, in many 
parts of the world where gold is known to exist, the owners of 
the property cannot produce the metal at a profit; and many of 
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the older mines have been abandoned because the operators 
could not compete with more productive sources. 

In fact, operators in many parts of the world were faced with 
this situation on an aggravated scale from 1919 to 1924, and 
at the present time, the only hope of maintaining production 
at many sources is the discovery of means of reducing the cost 
of production. The high rate of dollar exchange during, and 
immediately after the War put.the American gold producer at 
a serious disadvantage, compared with operators in several other 
parts of the world. Based on a purchasing power of $20.67 in 
1914, the average for the five years from 1915 to 1920 declined 
to $13.85. Under these conditions, production at many of the 
mines was not only unprofitable, but in some instances it was a 
losing venture; gold production in the United States declined 
during this period. Many mine operators recommended a premium 
on production, as one method of saving the situation. 

The temporary advantage which operators, particularly in 
the Transvaal, enjoyed, due to the rise of American exchange, 
was soon lost in the increase in the cost of production at all the 
South African sources. Production at these mines declined also. 
Confronted with these unfavorable conditions, the producers of 
South Africa called upon their government for assistance. They 
maintained that with the advance of the costs of labor, material, 
shipping, and insurance only the low-cost operators could make 
a profit. The plight of the gold miners throughout the world is 
shown in the fact that the output in 1920 was smaller than in 
any year since 1903. This is shown in the appended table. 


Gotp PropucTION IN THE WorLp, 1901-1920 


Year Production Year Production 
OOM eye ae co steretelets $260,800,000 LOT eee Marcos erst $459 ,300,000 
Ht GOZR ea ieo naels 298,800,000 O12 Wetter 474,300,000 
OOS mrrccrars wisate oc ots 329,400,000 RO secnsae oleae 462,600,000 
OQ4 i Seco elon a8 349,000,000 TOLL eee 451,500,000 
G05 Be erctscrercoctee 378,400,000 LOTS ee 473,100,000 
T9OGH tric ¥e t's cstcieiee 405,500,000 LOU Gwe Rie oereerei 454,100,000 
LOO ame ae one tee ieee 411,200,000 KS Gian eee 419,400,000 
NGOS Weiser cre reticle carers 443,400,000 IOUS Ron cose. 380,900,000 
TOO Merete Gietes 459,900,000 1919 Serlew .terecon.oe 365,100,000 
1OIOGRR ek oe sees 454,200,000 1920S, eect cmacres 338,000,000 
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Neither the American nor the British government was willing 
to give assistance in the form of a bounty. In fact, in both cases, 
it was thought that this remedy would aggravate the evil it was 
designed to cure. 

There are indications that gold mining is entering a new phase 
in practically every part of the world. At all the great sources, 
gold was formerly worked under pioneer conditions, where the 
best material was developed first. In most cases the original 
abundance has been exhausted. There have been no great dis- 
coveries for a number of years; and the problem of the imme- 
diate future seems to be to discover more effective methods of 
working higher-cost reserves. This will impose increasing diffi- 
culties on the relatively small operator in the high-cost areas. 
Possibly, in the absence of new discoveries, the more productive 
of the present properties will be concentrated more and more in 
the hands of a relatively few producers who can command the 
capital for extensive improvements. 


SILVER 


This metal has also been used extensively for coinage, but 
with the decline in value since the great American discoveries, 
silver, in many countries, has been reduced to a minor position, 
and now serves the money purpose as token, or subsidiary coin. 
But at that, coinage throughout the world absorbs large amounts. 
The United States was nominally under bimetallism for about 
eighty years, but there has been no free coinage of silver since 
the Coinage Act of 1873. The Bland-Allison Act of 1878, and the 
Sherman Act of 1890, merely provided for the purchase of a 
certain amount of silver annually, and for coinage under cer- 
tain conditions, but not for coinage on the same basis as gold. 
Many countries now buy the silver needed for money purposes. 
During the late War, international trade conditions caused a 
great revival in the monetary demand for the white metal. Many 
countries hoarded gold and prohibited its export, and silver partly 
replaced gold as a circulating medium. A complicating factor was 
the unfavorable trade balances of the United States with some 
of the Far Eastern countries, and the rise of oriental exchanges, 


PRECIOUS METALS AND PRECIOUS STONES 223 


To meet this situation, the United States provided for the melting 
down of a certain amount of silver held in the Treasury, not in 
excess of $350,000,000, and the withdrawal of silver certificates 
which had been issued against this silver. The Pittman Act of 
1918 which was the authority for this procedure provided, also, 
for the purchase of a new supply of metal to replace that which 
had been melted down. : 

Silver is still the standard coin in some of the poorer countries. 
Large amounts are used in China, and India has long been a 
ereat consumer of the metal both for coinage and in the form 
of ornament. Recent arrangements for the establishment of the 
gold standard in India will probably affect the silver situation 
not only in that country, but in all the silver-producing regions. 

A considerable proportion of the annual production of silver is 
manufactured into tableware and into silver plate. Some of the 
compounds have extensive use. Due to the fact that some of the 
silver salts are readily affected by light they are employed in the 
manufacture of photographic materials. Silver nitrate is used in 
the manufacture of indelible inks and for silvering the backs of 
mirrors. 


RELATIVE VALUE OF GOLD AND SILVER 


The price of silver in fine ounces in London in 1860 was $1.352. 
The price has never since equaled this figure. In fact, it declined 
almost continuously to $.519 in 1915. The price rose rapidly 
during the War period, reaching the highest point in 1920 when 
the price was $1.346 an ounce. 

The great development of silver mining in the United States, 
beginning shortly after 1860, brought about violent changes in 
the value relation of silver to gold. For almost a century the 
value relation of the two metals had not been far from 16 to 1; 
but with the increase in the output of silver it changed to 16.64 
to 1 in 1875; to 33.33 to 1 in 1900, and to 39.84 to 1 in 1915. 
Coming at a time when agriculture in the United States was 
depressed, the great flood of silver was made the basis of demands 
for monetary reform in which silver was to be restored to equal 
coinage privileges with gold, on the old ratio of 16 to 1. This 
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agitation continued from about 1875 until the coming of wide- 
spread prosperity among the farmers about 1900. 

The amount of silver produced in the world during the forty 
years from 1860 to 1900 was almost equal to the total world 
production during the 307 years from 1493 to 1800. In actual 
figures, production during the first period just named was 3,723,- 
600,000 fine ounces, and during the ‘other period, 3,764,800,000. 
This great increase represents primarily the new American con- 
tribution to the world supply. 

Silver is produced in many places in the world. In fact, more 
than forty countries now report production; but North America 
produces about 70 per cent of the world total. Mexico ranks 
first, followed by the United States and Canada. In South Amer- 
ica, Bolivia, and Peru are the most important producers. The 
total output in 1927 was estimated at 251,000,000 ounces, of 
which 59,000,000 ounces were produced in the United States and 
102,000,000 in Mexico. A considerable amount of silver is pro- 
duced as a by-product of certain other mineral industries. 


PLATINUM 


Platina del Pinto, or “little silver,’ was first discovered in the 
washings of the River Pinto in Colombia, South America, about 
1735. Although the metal has a very high melting point the Spani- 
ards learned the art of fusing it, and worked it into various orna- 
ments such as buckles, snuff boxes, and sword hilts. Strangely 
enough—when one considers the present high value of the metal— 
it was once used as a counterfeit for gold. Spanish doubloons con- 
taining platinum with a thin coating of gold were successfully 
passed for gold coins. Similar counterfeits are known of the $10 
and $20 gold pieces of the United States. Russia employed the 
metal for coinage during the years from 1828 to 1845, but the 
difficulties in minting the hard metal with a high fusion point 
militated against this use. While to the eye platinum has the 
appearance of silver, it is much heavier than the other white 
metal, and what is now more important, it is much scarcer—a 
fact which probably makes it more desirable for jewelry, and 
partially accounts for its high value. . 
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Platinum has a number of industrial and scientific uses, but 
because of the very limited supply the amounts consumed in 
these ways are necessarily limited. Due to its resistance to the 
action of most chemicals, and to its high temperature of fusion, 
it is often used in laboratories in the form of foil, crucibles, wire, 
and other utensils. Retorts.of platinum are used in the concen- 
trating and distilling of sulphuric acid. 

One of the most remarkable phenomena connected with plati- 
num is the large amount of Jewelry which the manufacturers can 
produce from such a small annual supply of raw material. In 
the early part of 1927 there were only 64,200 ounces in the hands 
of domestic refiners, and this was the largest amount in ten 
years. During the last twenty years the annual production of the 
world has rarely exceeded 300,000 ounces, and since 1915 it has 
been much less. Colombia in South America, and the Ural Moun- 
tains of Russia, are the largest producers. Platinum was discov- 
ered in the gold mines of Dakovlov in the Urals in 1819, and the 
rich deposits of Nizhne-Tagilsk came to light about 1825. In 
normal times, before 1914, the Russian output ranged from 
250,000 to 300,000 ounces a year, and that of Colombia from 
6,000 to 18,000 ounces. Small quantities are produced in a few 
other countries, often as a by-product in the production of other 
metals. During the years from 1910 to 1920 the United States 
produced on several occasions about 700 ounces a year. 

Platinum as found in the native state is usually associated 
with other rare elements, such as palladium, rhodium, osmium, 
and iridium. The ingenious chemist of today has found a limited 
use for some of these materials. Palladium, for example, is used in 
the production of automatic gas lighters; in the spongy state the 
element has a remarkable power of absorbing hydrogen rapidly 
with a marked increase of temperature. Iridium alloyed with 
platinum is used as a tip for the more expensive gold pens, and 
rhodium finds a use in the construction of electrical pyrometers. 


PRECIOUS STONES 


We have pointed out on several occasions that one of the con- 
spicuous features of the present social organization is diversified 
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consumption. This is nowhere better illustrated than in the de- 
mand for precious stones. It is not always easy to locate the 
motive which is latent in the demand; in fact, several motives 
are often combined. It is sometimes the desire for ornament or 
distinction or esteem. Conspicuous consumption often plays a 
part, and rivalry is not infrequently involved. With some persons, 
the dominant motive is the accumulation of a treasure in what 
is thought to be an imperishable form, with respect to both value 
and material. For centuries, superstition played an important 
part in the demand for jewels, and this is not infrequently com- 
pounded with religious sentiment. Biblical lore is rich in the 
traditions of precious stones, and it is natural that some gems 
should be associated with certain religious ceremonies, if not 
with worship itself. 

But whatever the motive, demands for these articles are forces 
which lead to the exploration of the earth. They are a motive for 
building up business enterprises, for the organization of indus- 
tries, and for the investment of large sums in the resources which 
contain these precious stones. The huge investment in the dia- 
mond industry, and the great organization constructed by opera- 
tors and merchants for the marketing of these products are two 
illustrations of this point. Thus the enterprise which is engaged 
in the production and sale of such commodities is a part of our 
economic organization, which includes not only a nation, but 
since these materials must be obtained in every part of the earth, 
many regions and nations. 

A rich folklore and many superstitions have gathered about 
many of the gems. The value often rests on sentiment. Precious 
stones are “identified with many religions, but most of them are 
black with superstition,—its origin generally obscure.” # All kinds 
of power have been attributed to gems, some curative, some 
talismanic, others supernatural. The amethyst, as its name im- 
plies, was thought to have the power of warding off drunken- 
ness. The agate is the emblem of health and wealth. The agate 
of India is said to render the owner eloquent and prudent, amiable 
and agreeable. Amber was believed to be good for stomach ache, 
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fits, scrofula, and jaundice. The diamond was believed to cure 
insanity, but not in all cases, for in Burma it was supposed to be 
a poison akin to arsenic. The emerald stopped hemorrhages, and 
it had the added virtue of alleviating fevers, and of strengthen- 
ing and preserving the eyes. The onyx caused nightmare. Zircon 
stimulated the appetite, aided digestion, and absolved the mis- 
creant from his sins. Pearls brought’ sorrow to all except those 
fitted by the proper signs to wear them. The opal possessed the 
same malign power, except to the favored few who were born 
in the right sign of the zodiac. Many of these superstitions have 
been preserved, although their origin has been forgotten; and 
they are sometimes in the background of the present demand 
for jewels. At any rate, in the early days, they built up a mo- 
mentum of demand, which, along with power and prestige, called 
attention to these stones, and kept them before the minds of the 
people for ages. 

The modern buyer of jewels is, of course, much more discrimi- 
nating than the purchasers of former times. Specialization of 
kind and quality plays an important part in selecting jewels, 
and in the determination of their value. With the diamond the 
chief requisite is brilliancy, and after this quality comes color. 
Judged by the commercial index, the finest is the bluish white. 
A deep “corn-flower blue is the gem color of the sappkire. Like 
the ruby, it is generally marred by more or less purple or black. 
Emerald should be a deep grass-green. At its best it is free from 
a slight touch of yellow or blue ... the gem alexandrite is 4. 
fine tourmaline-green by day and ruby-red by artificial light. 
The combination is rare, one or the other color being, as a rule, 
weak. ...A deep royal purple distinguishes the amethyst.’® 
These are only a few of the qualities demanded by the real 
connoisseur; the others buy according to their best judgment, 
which often is not very good, but it is fancy, nevertheless, which 
constitutes a part of the demand. 


Diamonds 


The diamond of ideal purity is colorless; but very few are 
of this character. Many have a tint of yellow, green, or brown. 
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Those with a bluish cast are highly esteemed. But, at times, the 
diamond is found in other colors, such as red, sapphire blue, 
and emerald green, although these are rare. 

In ancient times some diamonds may have been discovered in 
Africa, but the oldest known sources which have afforded a 
continuous supply are those in several parts of India. The Indian 
diamonds “are found scattered among sands and gravels, long 
since released from their matrix by the processes of time, carried 
by waters and deposited in the beds and along the course of 
streams and rivers in the superficial strata of the earth in the 
valleys. They are found, as a rule, at a depth varying from two 
or three feet to fifteen or twenty feet, occasionally fifty feet.” ° 
Several regions in India have supplied the market with diamonds 
for centuries. 

Diamonds were first discovered in Brazil about 1727, in the 
Minas Geraes district, which also contains iron ore, manganese, 
and gold. Brazilian resources are apparently small, compared 
with other parts of the earth, and, moreover, the Brazilian dia- 
mond is usually small. The output of this country up to 1850 has 
been estimated at about ten million carats. With the appearance 
of competition from the South African sources Brazil has lost 
much of its importance, although the rise and fall of prices 
alternately stimulates and depresses the industry of this country. 

Borneo has produced a considerable number of diamonds, al- 
though as a rule the quality is not good. Here, also, the industry 
has been affected by competition from the South African sources. 
At times, Landak in west Borneo has produced the precious 
stones, and this also applies to Kusan in the eastern portion 
of the island. Diamonds were discovered in New South Wales as 
early as 1851, but the mines were not systematically worked 
until about 1869. Diamonds are found occasionally in the placer 
gold diggings in British Guiana, and in various parts of the 
United States, as in Georgia, North Carolina, southern Virginia, 
Oregon, Idaho, and Arkansas, among other places, but except 
for an occasional find, like the “Morrisey” and “Dewey” stones, 
the sources are of little significance. 
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Many of our greatest discoveries come not by design but by 
accident. As a rule, even the inventor is not able to tell how he 
got the first glimmer of an idea which led subsequently to some 
epoch-making invention. It just “popped” into his head, but he 
recognized the significance and set to work. This statement con- 
tains something of the history and, subsequent development. of 
the great diamond resources’in South Africa, for they experi- 


Souih African Railways 


Diamond mining at Grasfontein, one of the many alluvial fields of 
South Africa 


enced accidental discovery, a period of doubt as to their merit, 
followed by a period of investigation, and then of development. 
Apparently, the rough materials had been handled by many 
persons who did not recognize their worth. They were even com- 
pounded in the mud plaster in the walls of the farmhouses. And 
not until a little son of a Boer woman played with a stone of 
unusual attractiveness was the curiosity of anyone aroused. This 
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first stone, which was nothing more than a child’s plaything, was 
subsequently sold for about $2,500. 

The first discovery in South Africa was in 1867. This was 
followed shortly by others, including the four celebrated sources 
—Du Toits Pan, Bultfontein, “Old De Beers}”’ and in 1871, the 
Old De Beers “new rush” on Colesburgh Kopje. This last location, 
which came to be known as Kimberley} was the most important.’ 
These four sources have produced the great majority of the 
diamonds found in South Africa. 

The result of competition of the rich sources in this part of 
the world has been that enterprise at most other sources is re- 
duced to an occasional industry. In the course of time the owners 
of these properties have built up a great organization which 
largely controls the diamond market. “This company has prob- 
ably engineered its enormous interests with a shrewdness and 
understanding of the world’s conditions seldom equaled. For 
several years it held the market steady by a firm maintenance 
of the price of rough, stiffening it gradually by a closer assort- 
ment. Then as the effect of the enormous gold output began to 
give impetus to trade, it kept in touch with it by rapid advances 
of five and ten per cent until it became evident that the market 
would bear no more.” ® This syndicate is intimately connected 
with the De Beers Consolidated Mines. It takes the output of 
the mines under contract at a stipulated price, and markets the 
product. 

Within the last two or three years the market has been dis- 
turbed by the development of the Lichtenburg Fields in western 
Transvaal, and there has been some doubt whether the purchasing 
syndicate which has controlled the market will be able to absorb 
the new product. The sales of diamonds produced in the Union 
of South Africa from January to August, 1927, amounted to 
2,808,100 carats, valued at about $40,000,000. 


Emeralds 


The emerald is the rarest of the beryls, and when it exists 
without flaws it is the rarest and most valuable of the precious 
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stones. The early Spanish explorers in South America found 
considerable quantities of these stones in possession of the na- 
tives. The deposits in Colombia, South America, were discovered 
in 1555, and were worked by the Spaniards as early as 1558. 
This country still produces the best quality of these stones. 
Emeralds were discovered in the region east of Ekaterinburg, in 
the Ural Mountains of Russia in 1830. The quality, however, is 
much below that of the Colombian product. Stones of inferior 
quality have been found, also, in other parts of the world, as in 
Austria, near Snarum in Norway, in New South Wales, and to 
some extent in North Carolina. 

The aquamarine belongs to the same group as the emerald. 
The two stones are alike in “composition, crystallization, hard- 
ness, and specific gravity,” but they differ with respect to the 
fact that the crystals of the aquamarine are large and free from 
flaws. This stone has been found in a number of places, including 
the Ural and Altai Mountains in Russia, in Brazil, and in India. 


Rubies and Sapphires 


Small differences in composition—sometimes minute differences 
—often determine whether or not a stone is a gem or merely a 
crass product of nature. The ruby and sapphire are frequently 
known as the “corundums.” But common corundum has little or 
no value in the jeweler’s art, although on account of its hardness 
it is employed to some extent in the mechanical industries. It 
is used for bearings for fine machinery, in the manufacture of 
electrical supplies, and as jewels for watches. The ruby is a red 
stone, while the sapphire exists in various colors, although the 
article of trade is usually blue, shading down to a stone without 
color. Rubies occur in Burma, Siam, Ceylon, Afghanistan, Tibet, 
Australia, and occasionally ruby crystals are found in North 
Carolina. The sapphire is a product chiefly of Siam, Burma, 
Cashmere, Ceylon, and Australia. In all cases the quality of the 
stones varies from locality to locality. The sapphires of Siam 
are considered the finest; as a rule those of Burma are too dark, 
while the Ceylonese product is too light. In the case of the ruby, 
the stones from Burma seem to be most acceptable to the trade; 
those from Siam are usually dark; the product of Ceylon is light 
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rose or pink. Varieties of fluor spar sometimes serve a purpose 
in the jewelry trade as “false” rubies, emeralds, or sapphires. 


Pearls 


It is hard to believe that the cold, scientific definition given 
in the following words is a description of the beautiful pearl 
of the jeweler’s trade, but this is the fact: “It is formed by 
the secretions of a mollusk or shell-fish which forms lustrous 
concretions of carbonate of lime, inter-stratified with animal 
membrane. . . . A parasite or foreign substance within the shell 
becomes surrounded by a soft, jelly-like material enclosed in a 
sack. This gradually hardens, and is later covered by concentric 
layers of nacre.” ® a 

Pearls vary greatly in size, appearance, luster, and, of course, 
in quality. The largest article of this kind is in the Beresford 
Hope collection in the museum at South Kensington, London. 
It weighs about three ounces and is*about two inches long. The 
chief source of pearls is the pearl oyster of the Indian and 
Pacific oceans, and of the Lower California and Australian 
coasts. 


Other Precious Stones 


Many other materials, more or less scarce, are used in the 
jeweler’s trade. The demands of taste and fancy are no less exact- 
ing than those of industry, and the merchant must display a 
diversified assortment of goods to satisfy the tastes of his trade. 

It is not possible to discuss all these materials but we may 
refer briefly to the amethyst, which is a form of crystallized 
quartz, found in Siberia, India, Brazil, Uruguay, and the United 
States; to the opal which occurs in Hungary and Australia, and 
certain varieties of which are found in Mexico, Honduras, and 
the United States. We should mention, also, the turquoise which 
is found in New Mexico, Arizona, Nevada, and California, and 
the topaz from Brazil, Russia, Saxony, Egypt, Bohemia, and the 
United States. Jade is highly esteemed by the Chinese. It is 
often worn as a charm because of the belief that it wards off 
certain diseases. Jet was once highly prized as an ornamental 


*Tbid., p. 150. 
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substance. Jewelers have use for the moonstone, the garnet, and 
for,amber, agate, and onyx. So far as sources of raw materials 
are concerned, practically the whole world is the realm of the 
agents who supply this trade. 


QUESTIONS 


1. Which are of greater importance for industrial and social progress, 
gold and silver or iron and copper? Why? 

2. What industrial and commercial functions can you assign to gold 
and silver? - 

3. Could modern business be conducted without large supplies of these 
metals? Why? 

4. Explain how gold provides “enormous economies in methods of 
trading.” 

5. How does gold in the form of bank reserves “multiply many times 
the credit transactions based upon the dollar’? 

6. What is the industrial significance of the use of gold as a store of 
value? 

7. In what ways has gold contributed largely to the progress of 
modern civilization? 

8. Explain how gold has been a factor in promoting discovery and 
exploration. What regions have been opened under this influence? 

9. Why does not the great increase in the world’s stock of gold pro- 
duce a great rise in prices throughout the world? 

10. Does it appear from present conditions that the production of 
gold is not keeping pace with the world’s commercial and industriat 
needs? Why? 

11. Since gold is the standard of value in many countries how do 
producers of gold know whether production is profitable or unprofitable? 

12. Would it have been a wise policy in 1919 and 1920, or at any 
other time, to have granted a premium to stimulate the production of 
gold? 

13. Gold mining throughout the world is entering a new phase. What 
are some of the characteristics of this new phase? 

14. What is meant by the term “bimetallism”? Can you make out a 
case for bimetallism as against monometallism? 

15. Account for the changes in the relative value of gold and silver 
during the last seventy years. 

16. What regions are the chief producers of platinum? 

17. Which are the most valuable of the precious stones? Why are 
these more valuable than other precious stones? 

18. What motives are involved in the consumption of precious stones? 

19. What regions are the chief producers of diamonds? Explain how 
the diamond market is controlled. 
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CHAPTER XIT 
QUARRY AND OTHER’ PRODUCTS 


In the preceding chapters we have confined our attention 
chiefly to certain power resources and to the metals. It is evident 
from what has been said that, among the great industrial nations 
at least, business enterprise is undergoing rapid changes, and 
that these have had a pronounced effect on the search for raw 
materials. We might review several of the interesting features 
of this development. 


LEADING FEATURES IN THE DEVELOPMENT OF THE METAL 
RESOURCES 


One outstanding feature is the high degree of specialization in 
the demand for materials. This applies not only to the raw stuffs 
supplied by Nature, but to the demands for partly finished 
and for finished goods. The commodity must be adapted to the 
use to which it is put. Second, in some important cases, industry 
is now exploiting vanishing resources. This is notably the case 
with petroleum. This does not mean that the industrial world 
must shortly lose the service which this resource renders, but 
that there is imposed on the future the new task of finding some 
satisfactory substitute, and, perhaps, the discovery of methods 
for more economical use of the supplies that remain. 

Nor is this all. A third feature is that present industry is living 
off the “cream” of the natural resources. Wherever it is possible, 
in view of the present transportation and marketing facilities, 
the high-grade materials are developed first; the work of ex- 
ploitation proceeds thence to materials of lower quality. Thus, 
in this connection, the problem of the future will be to find eco- 
nomical methods for the development of lower-grade materials. 


We have seen that even gold mining faces this prospect, unless 
235 
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great new resources are discovered. Finally, another important 
feature is the extent of foreign investment in certain of these 
great materials. This is notable in the case of petroleum, iron, 
copper, lead, zinc, and some of the minor industrial metals. In 
some instances, the purpose of such investment is present or 
prospective income, but in other cases it is either to secure 
control over some key material, or to make certain of a future 
supply when the home resources are no longer adequate. 


FEATURES OF THE STONE- AND CLAY-PRODUCT INDUSTRIES 


These materials are usually widely distributed not only within 
countries, but over the world. The supplies are so abundant that 
there is no question about exhaustion, nor even about the con- 
servation of the resource. There is a question about efficient use, 
but this is a matter of profit, or loss, to the private company 
which exploits the resource. Thus, “there is no possibility of 
actual exhaustion of any of these materials, and except locally 
there is no danger of such scarcity as to cause rise in price. The 
danger is in fact all the other way, threatening the manufacturer 
rather than the consumer. It would be entirely feasible, from 
a raw material standpoint, provided a steady demand justified 
the erection of sufficient plants, to produce one hundred times 
the amount of stone, bricks or cement now annually used, without 
any necessary advance in prices.” + 

In fact, from the standpoint of the producer, the real danger 
is overproduction. Operation requires only a relatively small 
amount of capital, and thus the large investment, which is a 
check upon the small enterprise in the metal industries, does 
not keep the small operator out of the production of stone and 
clay. Indeed, even in the United States, which is the home of 
big business, the quarry and clay industries are usually conducted 
on a relatively small scale. In this country, for example, in 
1920, there were 895 enterprises producing limestone, and the 
total value of the product was only “52,900,000; and in the case 
of clay, there were 345 enterprises with a product valued at 


*H. C. Eckel, Coal, Iron and War, p. 183. 
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$10,086,000. In the first case the average per enterprise was 
about $60,000, and in the second case about $29,000. 

Moreover, these products usually have very little value in 
large bulk and therefore cannot be consumed at a great distance 
from the source. Thus, such enterprises, as a rule, serve only a 
local need. There are some exceptions, as with the partly manu- 
factured goods which use these raw materials, and a few com- 
modities such as marble required for some special work, or abra- 
sive materials, or mineral pigments, and these exceptions apply 
at times to imported commodities; but the amounts that move 
in distant trade are not large. 


VARIED PRODUCTS OF THE NONMETALLIC INDUSTRIES 


The raw materials from these sources are remarkably diversi- 
fied, and the crude stuffs are turned into even more diversified 
finished products. We give in the table on page 238 the output of 
the leading nonmetallic substances. 

In addition to this list, present industry has use for a number 
of other materials including sandstone, granite, limestone, basalt, 
slate, and marble. The annual value of these products is not 
large, but they serve many indispensable purposes. 

Clay has been used for ages in the production of earthen- 
ware, bricks, and ornaments of many kinds. The primitive worker 
had no conception of the composition of the material, but he 
learned empirically that one material was better than another, 
and consequently, even at this early age, selection became a part 
of the art of production. Modern science has contributed to 
the clay-product industries not only an analysis of the com- 
position of the substances, but a knowledge of the adaptation of 
materials to the production of certain qualities which both manu- 
facturers and final consumers esteem. 

Clay is now the raw product for the manufacture of many 
kinds of commodities. It is used not only in the manufacture 
of bricks and of pottery, but of draintile, sewer pipe, ornamental 
terra cotta, roofing and flooring tile, conduits, crucibles, and 
chimney pipes and tops. It is used also in the manufacture of 
acid-proof tanks, art and chemical pottery, insulating materials, 
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Output or Nonmerauuic Propucts IN THE Unirep Srares, 1926 


Material Value of Product 
ASbestosiac. 3: eerie ice eens $ 135,000 
BaNs) o) 08 | Ih er eee nn aan nib hi Hoe ye Bea 19,938,000 
Bariten (crude) ieee ree eee ieee ee 6743000 
Boraiteswencr tee pec incor oe One 3,128,000 
Gein elite wc teves Mice tonee eee oe 280,784,000 
(GEN AMG a) foon eae Paced amotaco ws aes 13,540,000 
IDIEOMEKESOUR) CENA boon bessvceucaooae 1,482,000 
owen (GRU) socccsoscosonuscancer 1,607,000 
Pinorespar ee soe .c5oe ae teen ook 2,341,000 
Hullenisa eonchte.pcteane cera areas 3,896,000 
Graphite (amorphous and crystalline)... 220,000 
Grindstones and pulpstones............ 1,873,000 
STO SUNN Mec zuepetctone lee ace dak oe dere amet eS 46,721,000 
DATA scope she Nee eae ee at th re 40,800,000 
IMTS (CHUCK) socacsocssnsuaccasce 1,201,000 
Mintcam(Scrapmamdacheety)| mein nme rir eres 525,000 
IMESIISTOTIESS po an cere rats onto ats te laine 46,000 
IMENT SHARD a eow se cans Gon bee 8,760,000 
iPhosphatemnocks.. cameo eee 10,894,000 
POGASH Metre si icpeten trae pees ce Agar tee ae 1,083,000 
PY PILES hay eR leas 3 seen eee meee eaten 617,000 
Salt esate ole”, Sat cater an arava eet 25,055,000 
Samco lass) eerie eee een Sree 3,200,000 
Sand: (moldine, building, ete. iy... a... 103,800,000 
Sulphunaeccr rene cert aeer 37,300,000 


ARNG AHO L ORRSIONG oemubcencaasoaoaaar 2,111,000 


and hardware trimmings, and this by no means exhausts the 
list. 

The composition of clay varies from place to place, but the 
chief components are silica and alumina, with the former pre- 
dominating. The mass usually contains some oxide of iron, and 
sometimes a little magnesia and potash, to say nothing of water, 
and sometimes vegetable and animal ingredients. 

Brickmaking, one of the most important of the clay product 
industries, is one of the oldest of human occupations. The an- 
cient producer took what Nature gave, worked it up into form, 
and baked it in the sun. But modern brick making has become 
largely a machine industry. Relatively low-grade clays may be 
used, but the material is given preliminary treatment. Weather- 
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ing, that is, exposing the material to the action of rain and frost, 
improves its quality. The result is to break up the larger par- 
ticles and to wash out some of the undesirable soluble matter. 
The material is then thoroughly mixed, molded, and burned, and 
it is then ready for the consumer. The method employed de- 
pends upon the kind of product to be made, and not infre- 
quently patent processes are involved in the manufacture. 

The production of white ware and porcelain is a great deal 
more complex, and the materials must be chosen with greater 
care. Both typts of commodities require a large percentage of 
kaolin, which is a very pure white clay composed of aluminum, 
silicon, and oxygen in the form of a silicate. This is mixed with 
ball clay, flint, and feldspar, each of which plays an es- 
sential part in the manufacture. The mass is thoroughly ground 
in preparation for the subsequent processes of pressing, or turn- 
ing or casting, whatever the particular method may require. 
Glazing and decorating add the finishing touches. 

Sand is one of the common materials which enters into im- 
portant manufactures. This product, of course, exists everywhere 
in the world; it is used not only in the building and foundry 
trades, but very extensively in the manufacture of glass. In the 
last-named industry it is used in connection with certain chem- 
ical compounds, the components depending on the kind of glass 
which the producer is supplying to the market. The sand must 
be selected with care. Since iron colors glass, the raw material 
must be relatively free of this substance, although in the manu- 
facture of bottles the presence of a certain amount of iron 
is no particular handicap. Glass making has become a com- 
plicated process. The great diversity of tastes and industrial 
needs require a similar diversification of products. Coloring is 
imparted to glass by the use of certain elements or their com- 
pounds. Cobalt gives a blue color, selenium is used to produce 
red, gold chloride gives a ruby color, certain chromium com- 
pounds produce a green or greenish yellow, and mixing or blend- 
ing produces other color effects. 

Many countries produce articles of clay and glass in some 
form. England, Germany, and France are noted for the manu- 
facture of certain kinds of porcelain. Worcester, Delft, Dresden. 
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Limoges are only a few of the names known to the pottery trade. 
China and Japan once produced a kind of ware which was highly 
esteemed in the market, and even today some people prize the 
Chinese and Japanese products because of their design and 
workmanship. ’ 


BUILDING STONES 
a 


These materials are also widely distributed over the world. 
Limestone is used for building purposes, flagging, lime burning, 
road making, rubble, flux, macadam, etc. Marble is not as widely 
distributed as limestone, but it exists in great abundance in 
many places. Although products manufactured from cement have 
largely replaced marble in many uses, the material is still em- 
ployed for a number of building purposes, and in the produc- 
tion of art and ornamental ware. Notwithstanding the recent 
introduction of various substitutes, slate is still an important 
industrial material. Large amounts are used as roofing material; 
the schoolroom makes use of slate in blackboards, and slate 
pencils were once an important part of the equipment of every 
school. The plumber’s trade uses slate in sinks and stationary 
washtubs. It is also used in the production of tile, flagging, switch- 
boards, and occasionally for certain building purposes. 


LIME 


In addition to the uses named above, limestone also serves 
an important purpose as a flux in the smelting of iron, as a 
raw material in the manufacture of cement, and in the pro- 
duction of the lime of the builder’s trade. The ordinary lime is 
obtained by burning limestone. The product of this process of 
heating is impure calcium oxide, which for building purposes 
is slaked by the addition of water, and then mixed with sand. 


CEMENT 


The manufacture of cement on a large scale is one of the out- 
standing features of the present industrial age. It would be just 
as appropriate to call this an age of cement as to designate it 
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Indiana Limestone Quarrymen’s Association 


An Indiana limestone quarry 


the iron or the petroleum age. Whereas the materials for this 
manufacture exist in great abundance in many parts of the world, 
the United States has become the largest producer. Demands for 
road building and structural work of many kinds absorb the 
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greater part of the output, but the selling enterprise of the manu- 
facturers is continually finding new outlets for the product. Only 
a few American manufactures have grown as rapidly as that of 
cement. In 1880 the output was only 2,000,000 barrels, and as late 
as 1900 it was only 17,000,000 barrels; but the output in 1926 was 
164,200,000 barrels. The component parts of cement are lime, 
silica, alumina, together with a smal amount of iron oxide and 
magnesia. The proportions vary with the kind of product. 


COMMON SALT 


No one today would venture the prophecy that the world would 
ever run short of salt. It is about as widely distributed as any 
product of Nature. Commercial supplies are obtained by evap- 
orating sea water, or the brine from salt springs, or more largely 
at the present time from the deposits of rock salt. 

This commodity has exerted a tremendous influence on the 
history of man and industries. It is an indispensable article of 
consumption for both men and animals. It was one of the earliest 
articles of trade, and the word “salary” suggests that it was used 
at one time as a kind of money. At any rate, it has exerted a 
considerable influence in the localization of settlements in the 
various parts of the world. The framers of the first constitutions 
of many of our states regarded salt of such importance that they 
set aside by constitutional provision a certain amount of land 
to be used for the purposes of the salt-makers. The first settlers 
in the Mississippi Valley observed great trails worn by the ani- 
mals in their quest for salt; and in this connection, Senator 
Thomas Benton of Missouri once proclaimed the buffalo the 
first civil engineer, because the animal trails came to be the 
routes of bridle trails, and eventually of railroads. 

In many places in the world the product is still obtained from 
sea water. In some communities along the Mediterranean this 
water is allowed to trickle over brush or crude lattice work; thus 
the solution is concentrated to some extent, and is then evaporated 
in shallow pans. The process of evaporation varies from place 
to place. In warm countries, and sometimes in very dry regions, 
salt water is poured into shallow pans, and evaporateds by the 
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heat of the sun. In some colder regions, sea water is allowed 
to freeze in pans, the coating of ice is removed, and this process 
is repeated until the brine is sufficiently concentrated to evaporate 
with heat. 

While sea water, or the brine from salt springs, is still a 
source of supply for many communities, salt is now obtained 
in a number of countries from‘ rock salt. Large deposits oceur 
in the United States, Austria,-Germany, Spain, and other parts 


Ewing Galloway 
Salt evaporation fields at the Great Salt Lake, Utah 


of the world. The method of extraction is relatively simple. 
Wells are sunk to the deposits; and fresh water is pumped in, 
or allowed to flow in from some natural source; the saturated 
brine is then pumped out and the salt is extracted by one of 
several processes of evaporation. In some cases the rock salt is 
mined like any other mineral product. 

Salt has been used as a preservative for centuries. It is still 
used largely in the preparation of certain classes of meats and 
in the dairy business. Chemical, and other manufacturing in- 
dustries, are also large consumers. It is the starting point in 
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the manufacture of a number of chemical compounds. Producers 
of pottery use the commodity to produce the glaze on ordinary 
earthenware or stoneware; and it is used in the tanning busi- 
ness, and in the wet extraction of copper and silver from the 
ores. . 

The United States is by far the largest manufacturer of salt. 
Since it is an important material in the meat-packing and chem- 
ical industries, to name only the most important, the output 
has increased along with the demands of these industries. Pro- 
duction in 1880 was about 834,000 tons. It was more than 7,300,- 
000 tons in 1926. 


SODIUM NITRATE 


This is one of the characteristic products of Chile, and the 
largest item in her export trade. In fact, for all practical pur- 
poses, Chile is the only source of the world’s supply of this ma- 
terial. The “origin of these deposits is veiled in uncertainty. 
Just how or why the natural forces, which elsewhere as a mat- 
ter of universal observation have been seen to oppose both the 
formation of nitrogen salts and the accumulation of such as do 
manage to form, should have failed in this particular instance 
remains wholly conjectural. ... In the case of nitrogen they 
are unique beyond comprehension, and the prospect of recur- 
rence is to precisely the same degree unlikely.” ? 

The beds are located in the northern part of Chile and extend 
from the Camarones River some 450 miles south to the port of 
Caldera. The distance from the sea varies from 15 to 93 miles. 
The nitrate is not in a pure state, but is mixed with clay, gravel, 
sulphate of soda, common salt, and some of the salts of iodine. 
Deposits are near the surface. In exploiting the resource, the 
operator must penetrate at least three strata: The upper,: or 
chuca, consists of surface accumulations. The second layer, or 
costra, is of firmer consistency and harder to penetrate. The real 
deposits are found in the third layer, the caliche. The composi- 
tion may range from about 7 per cent to almost pure nitrate. 
Below is a fourth layer composed of rock. The operator bores 


*J. E. Spurr, ed., Political and Commercial Geology and the World’s 
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a small shaft to the fourth layer, and inserts a charge of dyna- 
mite; the raw product is then collected and taken to an estab- 
lishment for retining in preparation for the market. 

Various estimates have been made of the extent of the sup- 
ply. A survey of the fields in 1908 placed the remaining de- 
posits at about 1,600,000,000 tons. Subsequent estimates have 
placed the supply as low .as 225,000,000 tons. 


Philadelphia Commercial Museum 


Crystallization tanks at a Chilean nitrate refinery 


The beginning of the industry dates back to about 1830. For 
some years England took the entire output and, subsequently, 
English capitalists became the dominant influence in the de- 
velopment of the industry. Later German and American capital 
were invested in the business. The nitrate region was obtained 
from Bolivia as a result of the war from 1875 to 1881, and 
this area is still a basis of contention between the two coun- 
tries. In yielding this area Bolivia not only lost her only outlet 
to the sea, and the larger portion of the nitrate beds, but she 
lost also the prospects of a large annual source of income. In 
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1923 the export tax on nitrate brought a revenue to the Chilean 
government of 75,813,000 Chilean gold pesos. Exports from Chile 
in this year amounted to about 22,600,000 metric quintals, of 
which 12,000,000 quintals were sent to Europe, and 9,000,000 
to the United States. ‘ 

Sodium nitrate has many uses. It enters into the manufac- 
ture of explosives, of glass, dyestuffs, and enamelware; large 
quantities are used in the production of nitric and sulphuric 
acid, and other chemicals. Its use in the manufacture of fertilizers 
is rapidly growing in importance. Sodium nitrate is one of the 
components of a complete commercial fertilizer, the others being 
potash and certain compounds of phosphorous. Plants extract 
certain elements from the soil and the land is exhausted in 
time if these elements are not restored either by natural processes 
—the decay of vegetation, ete-—or by the use of manufactured 
fertilizers. A community which depends upon the soil for a 
large annual product cannot afford to wait for the slow natural 
restoration, and hence, the chemically prepared product affords 
a quicker process. In view of the fact that agriculture in many 
of the densely populated parts of the world has exhausted the 
original fertility, restoration by a more or less mechanical process 
now becomes a great necessity. 


USE OF ATMOSPHERIC NITROGEN 


There is no danger that the world will be in want of nitrogen 
for the manufacture of fertilizers. The atmosphere supplies an 
inexhaustible abundance of raw material in the form of nitrogen. 
One remarkable feature of the present age is the persistent 
search for substitutes for natural products, and with respect to 
nitrogen the experiments have yielded notable success. Fore- 
seeing the ultimate exhaustion of the natural nitrates, Sir Wil- 
liam Crookes suggested in 1890 that enormous supplies could 
be obtained by converting the nitrogen of the air into appropriate 
compounds. Some of his own experiments pointed a way to 
the solution of this problem. This work has now been put on 
a commercial basis. The industry is carried on successfully in 
Norway, Sweden, and Switzerland, where cheap water power 
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is available, and within the last years or so, a large American 
company has begun the erection of plants for such manufacture. 
At the present stage of development, the industry must depend 
on cheap electrical power generated from waterfalls. It will be 
recalled in this connection that our Congress has often debated 
the question of supplies of nitrates using the Muscle Shoals 
power site for the location’ of manufacture. One of the most 
recent proposals involved an appropriation of $150,000,000 for 
the erection of plants to be owned and operated by the 
government. * 


POTASH 


This term has been used loosely to indicate any of the salts 
of potassium. Minerals containing potassium are widely dis- 
tributed over the earth, but sources from which potash can be 
produced on a commercial scale are not numerous. Hitherto, 
Germany has produced the greater part of the world supply. 
The Stassfurt area contains enormous deposits of material which 
may be worked easily and cheaply. In fact, this region alone 
is said to contain enough potash to supply the world at the 
present rate of consumption for more than two thousand years. 
But, of course, this rate will increase, and perhaps much more 
rapidly in the future than in the past. The needs of the fer- 
tilizer industries alone will require much larger supplies; but, 
at that, other abundant resources are known to exist. 

In 1904 great deposits were discovered in southern Alsace. 
More recently important discoveries have been made in Spain 
and Tunis. Foreign capital has recently become interested in the 
exploitation of the Dead Sea in Arabia, and in potash con- 
cessions in the Ural Mountains in Russia. Until the present 
time, the great abundance of German supplies discouraged ex- 
ploration in other regions, but since the War several countries 
have become interested in discovering local resources. Our Con- 
gress recently made an appropriation to finance the exploration 
of possible American sources. Surveys in New Mexico and west 
Texas have revealed potash-bearing minerals, but not in sufficient 
quantities to meet competition from the imported products. How- 
ever, production in the United States now supplies 10 per cent 
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of domestic needs. The largest production is at Trona Lake, 
California, and the second largest is at Baltimore, where the 
product is obtained by distilling waste. 

In 1927 about 95 per cent of the world supply of potash was 
produced in Germany and Alsace. Germarly produced about 
1,200,000 tons, and Alsace 380,000 tons. Poland produced 15,000 
tons and Sete 25,000 tons. 

Upwards of 90 per cent of the annual production of potash 
is consumed in the fertilizer industries; but various compounds 
of potassium enter into the manufacture of products for bleach- 
ing fabrics, oils and fats, glass, chrome tannage, shaving and 
toilet soaps, and matches, to say nothing of their use in the pro- 
duction of pharmaceutical, photographic, and metallurgical ma- 
terials. The nitrate of potassium is an important constituent in 
gunpowder. 

The development of the German potash industry owes much 
to the experiments of Justus von Liebig. Even before the time 
of this scientist, agricultural authorities advocated the liming 
and marling of the soil to increase its productivity, and some 
of the colonial farmers of New England fertilized their hills of 
corn with fish—a method which they had learned from the 
Indians. And as early as 1660 Sir Kenelm Digby advocated the 
use of saltpeter in the production of certain kinds of crops. 
But the studies of Liebig gave some definiteness to our knowledge 
of soil content, and the relation of this to plant life. In his re- 
ports to the British Association in 1840 and in 1842 he indicated 
the importance of certain soluble materials in restoring the soil. 
Until 1861 no potash was sold in Germany for agricultural 
purposes; but during the next twenty years its use developed 
rather rapidly. 

As we have seen, the potash of no other place in the world 
can compete with the low-cost product of Germany. This fact, 
taken in connection with the limited area in which the deposits 
occur, has facilitated the development of monopoly control. 
The large profits of the first companies which engaged in the 
business proved to be their own undoing; other producers en- 
tered the field, and the market was oversupplied. This con- 
dition was the original incentive for agreement among the com- 
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petitors. The earliest syndicate dates back to about 1889, and 
subsequent arrangements have brought the control down to date. 

It cannot be said that these syndicates were an entire success. 
The combination usually made the fatal mistake of keeping the 
price too high; this encouraged further prospecting and invest- 
ment, with the result that new competition appeared, and on 
several occasions it became necessary to reorganize the syndi- 
cate to take care of competitors. Moreover, the problem of al- 
lotting production among the producers has often given trouble. 
The agreements have been responsible for other results, namely, 
the search for substitutes, and the exploration of other parts of 
the world. Whether or not the discovery of profitable resources 
elsewhere will prevent monopoly control remains to be seen, 
for,’as we have observed in a former chapter, the international 
agreement has become a significant feature in the combination 
movement. 

Two methods have recently been employed in the United 
States to thwart the efforts of the combination. First, Congress 
has made a considerable appropriation to aid the search for 
resources in this country; and second, in 1927 the Department 
of Justice filed an injunction against the group of French and 
German producers to prevent the extension of monopoly control 
to the United States. It was charged in the petition that the 
European organization maintained an exclusive selling agency, 
and that the members agreed upon the price of potash sold in 
the United States. 


PHOSPHATE ROCK 


Materials containing phosphate salts are a thira substance 
used for fertilizers. There are many natural deposits scattered 
over the world, but the most important are in America. Florida, 
South Carolina, Tennessee, and Kentucky contain extensive sup- 
plies, and the same remark applies to Montana, Idaho, Wyoming, 
and Utah. The total reserves of phosphate rock in the United 
States have been estimated at between five and six billion long 
tons. Great deposits exist also in Tunis and Tripoli, and possibly 
in Russia, and resources of minor significance are found in many 
other places. Production of phosphate rock in the United States 
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in 1926 amounted to about 3,200,000 tons. The industry is cen- 
tered chiefly in Florida and Tennessee. 

There are other sources of fertilizers of varying importance. 
The guano beds—the product of the excrement and carcasses 
of sea fowls—scattered along the western coast of South America, 
and in certain places in South Africa and Australia, contain 
nitrogen, phosphoric acids, and occasionally potash. The basic 
slag, or phosphate slag, of the blast furnaces has been a source 
of large production in England, Germany, and France, and 
to some extent in the United States. The list should include 
the ashes of cotton hulls, seaweed, peat, marl, crude fish scrap, 
and sewage. And in some respects there is no adequate substitute 
for the product of the barnyard. 


GUANO DEPOSITS 


The guano beds are one of the most unique features in the 
supply of fertilizers. No attention was given to this material 
in Peru before 1840, but when the value was recognized this 
country declared the deposits state property. On some of the 
islands, before exploitation began, the accumulations were more 
than two hundred feet deep. In referring to the origin of this 
material Mr. W. E. Dunn says in a recent publication of the De- 
partment of Commerce: 


The guano industry is due to a chain of fortunate circumstances. In 
the first place, the cold Humboldt current creates temperature condi- 
tions along the coast favorable for the propagation of untold millions of 
fish. These fish serve as food for the birds from which the guano is 
derived. The rainless climate makes possible the preservation of the 
deposits almost indefinitely. The chief guano-producing birds, in the 
order of importance, are the cormorant or “guanay,”’ the pelican or 
“alcatraz,” the lancer or “piquero,” and the blue-footed booby or 
“camanay.” Other minor species also have some importance in the 
aggregate. These birds follow the dense schools of fishes found along the 
coast, which they prey upon by wonderful exhibits of diving. 


Peru now uses all the guano to satisfy national requirements, 
with the exception of small quantities marketed by the Peruvian 


*W. EK. Dunn, Peru, Commercial and Industrial Handbook (U. 8S. De- 
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Corporation. Peruvian farmers place orders a year in advance so 
that the annual requirements may be determined, and sale is 
permitted only to bona fide farmers. The sugar- and cotton- 
planters along the coast are the largest consumers, although the 
demands of the farmers in the interior are on the increase. 


SULPHUR 


This element is found in the native state in many regions. 
For years Sicily was the chief source of supply, and subse- 


Sulphur extraction by means of hot water 


quently large amounts were obtained from Japan, India, and 
the Chilean Andes. Pyrite, another source, is also widely dis- 
tributed, Spain, Norway, Portugal, France, Italy, Germany, and 
the United States being the chief producers. Large quantities of 
native sulphur have been discovered in the United States. At 
one time Louisiana was one of the chief sources, but Texas 
now supplies practically the whole output. A number of methods 
are employed to separate the element from rock and other im- 
purities, but one of the most interesting is the use of hot water 
to melt the sulphur in the beds, and of compressed air to force 
the molten sulphur to the surface. 

Sulphur and its compounds are among the most important com- 
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modities of commerce, and, on the other hand, they are, under 
some conditions, the most troublesome substances with which 
man has to deal. 


From volcanoes to eggs or mustard: spoons seems a long step, yet the 
blackened surface of a spoon which has been used for eating eggs is due 
to the sulphur in the yolk of the egg, and for the blackened mustard- 
spoon the sulphur of the yellow mustard is responsible. The tarnishing 
of silver or copper comes largely from the sulphur commonly present 
in the air of the house. Most coal contains some sulphur, and, generally 
speaking, the poorer the coal the more the sulphur, so that the leaking 
gases from the kitchen stove or the furnace send out sufficient of the 
element to tarnish any of the metals which readily combine with sulphur 
that may be near. Moreover, coal gas, the ordinary illuminating gas, 
adds its quota of sulphur in combination to the air of any room where 
the gas burns. White lead, the commonest of all white paints, is black- 
ened by sulphur and lead sulphide is formed. 


In spite of this indictment, modern industry could scarcely ex- 
ist without sulphur and its compounds. “It is a part of our daily 
foods, builder of our body cells, essential part of two great 
acids and their compounds, incorporated in the rubber that 
serves a thousand purposes, destroyer of germ life. . . . All in all, 
sulphur ranks with the greatest of the non-metals. Few elements 
do more to serve mankind.” ® 

Sulphuric acid is not only one of the greatest materials in 
the chemical industries, but it is consumed for many purposes 
in general industries. The dioxide of sulphur is used in the 
bleaching of straw, silk, and wool. The “sulphite process” for the 
manufacture of paper depends upon the element. Refined sulphur 
is consumed in the vulcanizing of rubber, and the element is 
used in the production of gunpowder, although this commodity 
is declining in relative importance, due to the discovery of other 
more effective explosives. 


GRAPHITE 
As with other materials, the quality of graphite must be more 
or less exactly adapted to the demands of consumers. A poor 


*H. Godfrey, Chemistry, p. 196. 
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grade of material may be used in the manufacture of cheap lead 
pencils, but for the better products some crystalline graphite 
must be used. Producers of lubricants must have a type of graph- 
ite which is free from gritty materials, and a high-grade product 
is necessary also for the manufacture of crucibles. In one form 
or another, graphite is a raw material in the production of 
stove and shoe polish, of paints, dry-battery filler, foundry fac- 
ings, and electrodes. 

A considerable proportion of the world supply is now pro- 
duced in Madagascar, where the low cost of production is an 
advantage. Ceylon is also an important source. In 1927, the 
United States imported about one-third of the output of Mada- 
gascar. Graphite was also imported from Ceylon and Mexico. 
Only a small amount of the natural material is produced in 
the United States, chiefly in Texas and Alabama; but more 
than 21,000,000 pounds of artificial graphite were manufactured 
in this country. 

As with the metals, the nonmetallic group supplies a great 
variety of other substances, sometimes in rather small quantities; 
but regardless of quality or value, these materials often play an 
important part in the economic system, and a far-reaching 
reorganization would be necessary if we were compelled 
to get along without them. This is apparent with sulphur 
which, in some of its manufactured forms, penetrates a vast 
number of industrial activities; but it is true to some extent of 
asphalt, borax, gypsum, and other substances. 


QUESTIONS 


1. Outline and discuss briefly some of the leading features in the 
development of the mineral industries. 

2. Which natural products would you designate as “vanishing 
resources.” 

3. Is it true that we are now living on the “cream” of the natural 
resources? Give the evidence. 

4. Must we look forward to higher cost of production of most min- 
eral products, and consequently to higher prices? Why? Is there any 
development that might offset this increasing cost? 

5. Explain how the clay-product industries have been influenced by 
the development of modern science. 
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6. Name some of the most important clay-product industries. Why 
have clay products become so diversified? Would not a few simple 
wares serve the purposes of society as well as the present great variety? 
Why? 

7. Account for the rapid growth.of the cement industry. 

8. Salt has exerted a “tremendous influence onthe history of men and 
industries.” Give examples. 

9. What region of the world is the chief source of sodium nitrate? 
What is the future of the industry in this region? 

10. Do you think that the development of industries to manufacture 
nitrates from atmospheric nitrogen will destroy the natural nitrate 
industry? Is there anything unusual in a new discovery or invention 
driving an older industry out of existence? Can you give other 
examples? 

11. Do you think that it is possible to stabilize or balance industrial 
conditions? What effects do inventions and discoveries have on the 
stability or balance of industries? 

12. Where are the largest known sources of potash? What are the 
uses of this substance? 

13. Discuss the attempts to monopolize potash production in Ger- 
many. What difficulties did the monopolists encounter? 

14. What are the chief sources of phosphates used as fertilizers? 

15. Why is sulphur an important industrial product? 
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CHAPTER XIII 
CONDITIONS OF AGRICULTURAL DEVELOPMENT 


Men and animals have always subsisted on the products of 
the soil and there is no prospect of any other arrangement in 
the future. But the manner of making a living from the land 
has changed from age to age and there is no reason to believe 
that the future will be any less productive of beneficial im- 
provements than the immediate past. The soil is by all odds our 
greatest natural resource. It supplies either directly or indirectly 
practically all the materials for food and clothing, and it is the 
source of the great commodities used for fuel and power. 


IS THE WORLD AREA ADAPTED TO CULTIVATION LIMITED? 


An affirmative answer is usually given to this question. Within 
certain very elastic limits it is true that we cannot increase 
the land surface of any region, or of the world. But this 
is not a serious restriction on the economic activities of man. 
In many parts of the world land has been reclaimed by 
drainage and by irrigation, and much larger areas will be re- 
covered in time. Holland supplies an interesting example of land 
taken from the sea; and in a number of the European countries 
the farmer has converted barren hillsides into productive gar- 
dens. If the American farmer has not duplicated this feat, he 
has at least learned how to plow the sides of the hills so that 
the fertility of his land, and his crops, will not be washed away. 
But even these examples are not of great significance, because 
the amount of waste land recovered in all of these ways is 
not large in proportion to the total land surface of the world 
which may be cultivated under ordinary conditions. 

While it is true that no great additions can be made to land 
surface, it is likewise true that very great additions may be 

255 


256 _ ECONOMIC RESOURCES AND INDUSTRIES 


made to the product which men may obtain from a given 
surface. As long as the producer can win a greater volume 
of products from given areas it makes little difference whether 
the land surface may be increased or not. Of course, there are 
limits beyond which cultivation will not yield larger absolute 
returns, measured in bushels or pounds; and, moreover, in terms 
of dollars and cents there are limits beyond which cultivation 
cannot be carried with profit. But it is not often recognized 
that these are only relative limitations. What an area will yield 
whether measured in physical quantities, or in value, varies 
from time to time, and what is of more importance, from man 
to man. The returns from industry applied to the soil depend 
upon at least two things, namely, the character of the soil, 
and the character of the man who labors. 


THE HUMAN RESOURCE IN AGRICULTURE 


We have already devoted a chapter to this subject as ap- 
plied to general industry. It may be well to consider the special 
application to farming. An instructive example of the operation 
of the human element in agriculture may be taken from a 
survey made by the Iowa State College, Ames, Iowa. After 
stating that wide differences were found among the various 
farms in the efficiency with which enterprises were conducted, 
the report continues with the following statement: “In live- 
stock production, the efficiency varied widely. The average re- 
turn for each $100 worth of feed to livestock was $197 on the 
238 farms (surveyed); but some farmers secured as high as 
$420, while one farmer got but $82. The total return per brood 
sow kept averaged $188, but ranged from $478 down to $32 
on the low farm. One farmer saved an average of eleven pigs 
per sow, while another saved but two per sow.” 

The report stated further: “In the dairy enterprises, the aver- 
age returns per cow were $85, ranging from $250 on the high 
farms down to $16 on the low farm. The poultry returns 
per hen varied from $9.37 to 21 cents. In the use of labor and 
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equipment the farms varied greatly. On one of the most ef- 
ficient farms, 143 crop acres were handled per man, while on 
the least efficient farm, only 17 crop acres were handled per 
man.” ? 

Thus, there can be no doubt that the character of the soil 
is only one factor in the productivity of land, and it is not 
always the most important factor, except as surface upon which 
to work, because by careful selection of seeds, by care in the 
growing of crops, by working artificial fertilizers into the soil, 
and by the seientific application of labor with all that that 
means, the ingenuity of man exerts a profound effect not only 
on the character, but on the quantity, of the output. 

These various human elements are sometimes grouped to- 
gether and called “management”; if this succeeds in achieving 
better results than were previously attained, this management 
is called “efficient”; if it is otherwise it is denominated “in- 
efficient.” But, as a matter of fact, efficiency is itself a very com- 
plex quality. Some of its elements are foresight, the ability to 
adapt means to ends, thrift, ingenuity, inventiveness, capacity 
for scientific thought and action, and sometimes hard work. 
These elementary traits are compounded in many different 
ways in the person of the manager. The purpose of agricultural 
instruction is partly to develop certain native talents, partly 
to train and instruct the prospective worker. The effect on the 
human resource is in evidence in those countries where training 
has become a part of the preparation of men for work. 

All this signifies that the soil can be made to yield not only 
a greater abundance, but a much greater variety, if thought and 
effort are applied to it. Nature has created a great diversity of 
products, but the process has been extremely slow. The modern 
experimenter has applied the method of conscious selection and 
development partly for the purpose of discovering products 
which are better adapted to the needs of consumers, and partly 
to adjust the crop to natural conditions for the purpose of obtain- 
ing a larger and better output. Luther Burbank is the most 
outstanding example of the human contribution, as contrasted 
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with the natural, to the diversification of the products of Nature. 
It was something of a victory over Nature to have created the 
white blackberry, the Shasta daisy, and the gigantic amaryllis; 
but it was of more significance that these results could be ob- 
tained by conscious effort. , 


s 


AGRICULTURAL EDUCATION 


That both the quality and quantity of agricultural products 
may be improved by thoughtful human effort is now recognized 
by some of the great countries; but, unfortunately, the rest of 
the world is largely in the grip of tradition. One saving fea- 
ture is that European emigrants into many lands have carried 
with them a knowledge of farm methods, and they have intro- 
duced their home crops in the lands of their adoption. The many 
European and American capitalistic planters throughout the 
world make use of scientific methods, and not infrequently em- 
ploy men who have graduated from agricultural colleges. 

This type of education has been one of the essential fea- 
tures in the development of agriculture in the United States, 
particularly in the last fifty years. The government has granted 
land with great liberality in aid of the founding and develop- 
ment of agricultural schools, and many of the states have made 
large appropriations for this work. Experiment stations are 
scattered throughout the country, and in late years such in- 
stitutions have been established in Alaska, Hawaii, Porto Rico, 
and Guam. Under the Smith-Lever Extension Act of 1914 the 
federal government provided for codperation with the states in 
the expenditures of large sums of money to bring instruction 
to the actual producer on the land. The agricultural societies 
are continually on the alert to protect and develop the interests 
of farmers. 

A few of the Latin American countries have taken a real 
interest in scientific agriculture and have founded institutions 
for its development. Argentine and Brazil, for example, main- 
tain a number of schools. There is an institution for the special 
study of vinticulture at San Juan in Argentine. 

The educational idea as applied to agriculture has, taken 


CONDITIONS OF AGRICULTURAL DEVELOPMENT 259 


a firm hold in a number of the western countries of Europe. 
The prospective farmer receives instruction not only in schools, 
but through societies of his own creation which collect and 
disseminate information, and otherwise stimulate an eagerness 
for the new knowledge. Farmers’ organizations often codperate 
to buy supplies and to market farm products, and in a few 
cases cooperation in production ‘of various kinds has met with 
success. “ 

In England, the interest in agricultural education dates back 
to the latter part of the eighteenth century. A Board of Agri- 
culture was organized about 1793 for the advancement of the 
farmer. Although this organization was short-lived, others of 
similar scope have taken its place. The Government Board of 
Agriculture was established in 1889, and, supplied with funds 
both from general and from local governments, it has been 
able to carry on an extensive program of education. Various 
institutions are interested in agricultural research, and courses 
in agriculture have become a fixed part of the curriculum of 
many schools. 

A similar work is performed in France. Instruction is brought 
within reach of the poorer classes by work of special institutions. 
In Germany, scientific research into matters pertaining to agri- 
culture and instruction of students have been a part of the 
regular routine of education for many years. An interesting fea- 
ture in most of the countries of western Europe has been the 
growth of systems of codperation, including credit unions which 
extend financial aid even to the small farmer. 

Agricultural cooperation has reached its highest development 
in Denmark. In that country in 1923 “members of codperative 
societies were doing 90 per cent of Denmark’s agriculture; more 
than 80 per cent of the pigs went to codperative bacon fac- 
tories; nearly all Danish butter is manufactured and exported 
cooperatively. For several other purposes codperative organiza- 
tion is general; a farmer will be a member of perhaps seven or 
eight different kinds of societies.” ® 

Except for the countries named above, very little has been 
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done in the rest of the world to develop an interest in the train- 
ing of farmers. Here and there in China are a few institutions 
which give instruction in farm methods. The University of Nan- 
king, and the National Southeastern University, both of Nan- 
king, have devoted much attention to methods of acclimatiza- 
tion of American cotton, and to the development of native 
varieties by selection. This has became necessary because the 
plant grown from American seed deteriorates quickly if the 
seed is distributed direct to the farmers. The University of 
Nanking has achieved some remarkable results at its experi- 
ment stations; moreover, it has trained many Chinese who have 
been sent out to teach the farmers of the district modern 
methods of cultivation. The Kiaochow Bureau of Agriculture 
and Forestry is also spreading the idea of scientific agricul- 
ture. This institution maintains an extensive experiment sta- 
tion for the purpose of “improving the varieties of fruits suit- 
able to domestic conditions, and of such industrial plants as 
cotton, sugar beets, peanuts, tobacco and hemp. Improvements 
of native domestic animals by the introduction of foreign breeds 
and the improving of breeds of poultry constitute a special 
feature of the Bureau’s work.” * Except for a few institutions, 
like those just cited, agricultural education in China is con- 
spicuous by its absence, and this is true also of India. One 
great handicap to the development of agricultural education in 
many parts of the world is widespread illiteracy. For the many 
millions of farmers in these countries the only means of in- 
struction is personal contact and supervision, and this, of course, 
is impossible. 


UNECONOMIC CONDITIONS 


In many parts of the world the development of agriculture 
is retarded not only by lack of means of education, but by 
the condition under which farmers must live and work. Natu- 
rally, these conditions vary from region to region. Over vast 
areas, poverty prevents the farmers from owning anything but 
simple handmade tools. In these regions, the wooden plow, the 

“China, Trade Promotion Series, No. 388 (U. S. Department of Com- 
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wooden-wheeled cart, and spades and rakes of wood seem 
to be the common equipment. This is notably the case in al! 
the backward parts of the world, including China, India, tie 
larger islands of the Pacific, and in practically all of South 
America, except Argentine, Brazil, and Chile, and many farmers 
in the three countries last’ named cannot afford to buy modern 
tools. 


Publishers Photo Service 


Chinese agriculture, typical of the crude methods of the Orient 


The character of the machine and tools which farmers use 
is not always a question of their ability to buy, because to- 
pography, accessibility to markets, the kinds of crops which they 
produce, among other conditions, determine the kind of devices 
which ought to be used; but poverty is an absolute bar to the 
purchase of machinery of any kind. 

The land system of many countries is frequently connected 
with the conditions just named both as cause and as effect. 
Small holdings, for example, are partly the result of the poverty 
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of the farmers, but other causes, such as the traditional splitting 
up of holdings among heirs, is partly responsible for small 
farms. In some parts of the world, as in Argentine, conditions 
are reversed, and the large holding is frequently responsible for 
the poverty of certain classes of farmers. Where natural con- 
ditions make possible large-scale production, ownership is limited 
for the most part to those who are sable to buy large tracts 
of land; the rest of the agricultural population is composed 
largely of farm laborers and tenants. Similar conditions prevail 
in the more highly developed portions of Brazil, as for example, 
among the coffee planters. 

In some of the western countries of Europe the farms are 
probably too small for effective cultivation. In France in 1908, 
more than 80 per cent of the holdings were of 10 hectares or 
under, and this means roughly under 25 acres. As a matter 
of fact, about 38 per cent of the holdings were under one 
hectare, 2.47 acres. The disadvantages of this condition were 
overcome somewhat by codperation among the farmers both 
in the purchase of supplies and in the marketing of certain 
commodities. But no system of marketing is an adequate sub- 
stitute for a well-organized and effective system of production. 
In most cases, these small farmers were performing work by 
hand labor which could have been performed much better by 
machinery. The need of using a large amount of manual labor 
instead of mechanical devices is one of the penalties a country 
pays for achieving a wide diffusion of land ownership. 

If farms in Germany are not as small as those in France, at 
least there are indications that ownership is coming more and 
more into the hands of small proprietors. Large estates have pre- 
vailed in the northeast, but in the southwest and northwest the 
holdings have been relatively small. Prior to the War, upwards 
of 30 per cent of the farms were of 50 acres and under, and about 
19 per cent were 12 acres and under. 

England has been a land of large estates, and this condi- 
tion would probably continue if present legislation did not favor 
a wider diffusion of ownership. Since the rise of wheat growing 
in the Americas the English farmers have found it more and 
more difficult to hold their own in competition with the im- 
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ported commodity. This competition is much more disastrous 
to the small farmers than to the large ones because they can- 
not organize their work effectively. Yet the country seems to 
have adopted the policy of promoting land ownership in rela- 
tively small parcels. 

We have seen in another connection, that in India and China, 
the most densely populated portions. of the world, the holdings 
as a rule are very small. The following description would apply 
to many parts of China: “Land holdings are invariably small. 
Farmers whore usually on the border of poverty, obtain finan- 
cial assistance either by selling their crop before it is ripe or by 
borrowing from their market town, the latter being the common 
practice.” > 

In the United States in 1920 about 12 per cent of our 6,- 
448,000 farms were under 20 acres, about 23 per cent were from 
20 to 49 acres, and about 19 per cent were 175 and over, The 
majority of the very large farms were in the western grain and 
cattle area, where farming on a large scale seems to be the 
most profitable method. The land system of the United States 
more nearly approaches the ideal for effective agriculture than 
in any country in the world; but it must be admitted that con- 
ditions are not ideal in some areas, as among many of the 
tenant cotton farmers of the South. The efficient size of a farm 
is a matter of farm organization, and this in turn depends 
on a number of conditions, such as the topography of the area, 
the character of the industry, and the amount of capital which 
the farmer can command, among other things. 


EFFECT OF TRANSPORTATION 


Facilities for the transportation of goods over long distances 
are among the most important conditions for the development 
of agriculture. And in addition, if the products are perishable, 
there is need of methods of refrigerating or preserving the goods 
on the way to ultimate consumers. Agriculture must remain in 
a backward state unless these conditions are satisfied. 
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We may take an illustration from our own history: 


About the year 1805, the usual price of carriage over the country 
roads was stated to have been about 50 cents for 100 pounds for every 
twenty miles. At this rate, corn, which before 1835 rarely sold for more 
than 35 cents a bushel, would not starid the expense of moving twenty- 
five miles, even though it had been produced without cost. On the same 
basis, the area in which wheat could be sold at a profit to the farmer 
was limited to a radius of from fifty to*seventy-five miles. In Ken- 
tucky, the most populous state in the West in 1805, there was not a 
single species of product, with the exception of ginseng, that would bear 
the expense of carriage by land from that state to Philadelphia.’ 


In the absence of means of transportation the markets were 
chiefly local, and the farmer grew no more than his family could 
consume, with possibly a small excess for an occasional buyer. 
It is obvious that this condition restricted enterprise, for there 
was no reason for exertion beyond that which was necessary 
to supply the small domestic need. 

The agricultural areas of the United States, of Europe, and 
of Argentine and Brazil are well provided with railway facili- 
ties. Australia with about 26,300 miles and the Union of South 
Africa with 12,400 miles are probably well enough supplied 
to satisfy present needs. But in all Asia, including India and 
China, there are only 68,300 miles; in all of Africa, including 
Egypt and the Union of South Africa, there are only 20,500 miles, 
and in all of South America only 55,700 miles, and if we 
deduct the mileage in Brazil and Argentine there are only 13,000 
miles of railway in the remainder of this continent. With the 
exception of the few areas mentioned above, the world is very 
poorly supplied with railway facilities, and this condition is a 
check upon their industrial development, including agriculture. 
Ocean facilities, however, with a tonnage of over 64,700,000 in 
1926, were more than adequate to handle all the freight delivered 
at ocean ports. 


GOVERNMENTAL ASSISTANCE 


In many instances, governmental assistance, or the lack of it, 
is a condition of great importance in the determination of the 


°J. Lippincott, Journal of Political Economy, Vol. XVIII, pp. 270-271. 
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agricultural status of a country. Fortunately, many of the gov- 
ernments of the world have recognized this fact and have adopted 
policies which are favorable to agricultural expansion. This 
service may be rendered in a number of ways. Education is of 
course an important means. But aid may come in the form of 
governmental leadership in agricultural research, in the develop- 
ment of credit agencies, in promoting beneficial agricultural or- 
ganizations, and in the adoption of foreign trade policies to en- 
courage and protect the farmers. 


@& 


SOIL AND CLIMATE 


In the preceding pages of this chapter we have discussed the 
effect of the human element, and of man’s institutions on the 
development of agriculture. In many important respects man 
modifies the conditions under which the products of the field are 
grown, sometimes diversifying Nature’s original contribution, 
sometimes devising ways of making natural resources more pro- 
ductive, and upon occasions, through a study of the conditions of 
soil and climate, securing a better adaptation of plant and animal 
life to natural conditions. 

Soil, of course, is not a fixed quantity, nor is it of unvarying 
quality. Nature itself is constantly working changes. Rocks are 
breaking down under weathering influences, such as the alterna- 
tion of heat and cold, and changes from moisture to dryness and 
the reverse. The soluble portions are washed out by rains and 
spread far and wide with the movements of both wind and water. 
Moisture enters the crevices created by prior disintegration, and 
the rocks are still further pried open by the freezing of the mois- 
ture. This process is repeated from year to year, and we might 
add from age to age, until the rocks gradually break up and 
yield the elements which partly support plant life. Lichens, 
shrubs, plants, which cling to the sides of the hills, send their fine 
fibrous roots into the crevices already created and add to the 
work of disintegration. Ants, earthworms, and rodents complete 
the job. 

The components of the soil are distributed far and wide by 
wind, by floods of rivers which leave a rich deposit along the 
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banks of the stream, and by the action of ordinary rains which 
wash soluble elements down the sides of the hills to be deposited 
here and there in the course of their descent. Over long periods, 
the action of glaciers has been an important means of trans- 
porting the materials out of which soils are. made. Under these 
conditions there are enormous differences in soil content from 
region to region, and in some cases, from farm to farm. 

The elements which plant life requires from the soil are phos- 
phorus, potassium, sulphur, calcium, magnesium, iron, sodium, 
silicon, and chlorine. These must exist in some soluble form, 
otherwise they cannot be consumed. These elements are widely 
distributed in the soils of the earth, although the composition 
varies greatly from place to place. Practically every region which 
is supphed with enough moisture, and which is not frozen the 
year round, can produce plant life of some kind. The carbon in 
the plants is derived from the carbon dioxide of the air, and 
the hydrogen and oxygen come from the water in the soil. 

The texture of the soil has much to do with its productivity. 
Clay soils, for example, are often nonporous and hold the mois- 
ture. They serve an important purpose in hot dry climates where 
moisture tends to evaporate quickly. Sandy soils are very porous; 
other things being equal, they are usually of advantage in cold 
and wet climates where rapid evaporation is necessary to carry 
off an excess of moisture. The presence of decayed vegetable 
matter often affects not only the composition, but the texture of 
the soil. Among other things, the plowing of the field not only 
breaks up the earth so that it may be more easily penetrated 
by the roots of plants in their quest for food and moisture, but 
under proper conditions, it enables the soil to store water. 

Some regions have been particularly favored by the soil- 
making processes, the valleys which receive the washings from 
hills and mountains, and the alluvial borders of streams are 
usually very fertile. In the valley of the Po, in northern Italy, 
material from the Alpine slopes has been spread over the coun- 
try; the delta of the Nile receives its annual supply of fine sedi- 
ment deposited by the river, making this region one of the richest 
areas in the world. Many places along the Mississippi receive a 
similar advantage. Sometimes, huge quantities of dust carried 
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by winds perform a similar function, as in sections of northern 
China where the original soil is buried beneath a thick deposit 
of fertile loess swept in by the winter monsoons from the desert 
of Mongolia. 

As we have already seen, the work of man has often wrought 
profound changes in conditions which Nature originally created. 
Land has been reclaimed not only by irrigation and drainage, but 
by imparting fertility to the soil. For ages this has been done 
in a more or less primitive way by the use of manures which 
perform at least two functions, namely, the supply of plant food 
directly, and the change of some of the components of the soil so 
as to make them available for use by plants. The scientific 
methods of modern days have achieved even better results. The 
sandy plains of northern Germany have been rendered productive 
by scientific tillage, and similar results have been obtained with 
the originally unfertile soil of Denmark. In the present day this 
is not an unusual accomplishment for the scientific agriculturalist. 

Poor soils can be made to yield good crops if properly treated. 


Western Long Island has poor sandy soil, while the eastern part has 
good soil. Yet the great market of New York City offers such advan- 
tages, the cost of transportation is relatively so small, and fresh vege- 
tables can be delivered with so much less deterioration than is suffered 
even in cold storage, that the western end of the island contains some 
of the world’s finest truck farms, while the eastern part is only moder- 
ately developed. It pays better to transport fertilizer and make the soil 
rich than to transport vegetables which lose their freshness on the way 
to market.’ 


Unfortunately, climatic conditions are not handled as easily as 
the soil. To a very large extent, man must take what Nature gives. 
He may study the laws of natural occurrences, but as a rule, he 
must adjust himself to such heat or cold, rain or drought, wind 
or calm, as Nature gives. These conditions bear much more heavily 
on agriculture than upon manufactures and commerce. In the 
latter cases, man has learned to overcome some of the disadvan- 
tages of climatic conditions, but the producer of commodities 
from the field has no means of escape. But the condition is not 


"Huntington and Williams, Business Geography, p. 44. 
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as bad as it seems. The natural climatic conditions over vast 
areas are favorable to production. Moreover, some success has 
been met in the production of drought-resisting and quick-ma- 
turing crops, although in such cases the agriculturalist has been 
far less successful in overcoming unfavorable climatic condi- 
tions, than in meeting similar conditions in the soil. 

If the human race has not been able to control climatic condi- 
tions it has, at least, reaped an enormous advantage from the 


An Arizona orange grove on land reclaimed from the desert by 
irrigation 


fact that the various types of plant life require different climatic 
conditions. In the course of centuries each of the climatic zones 
has developed characteristic products. The tropics, for example, 
are rich in certain kinds of food products, cabinet woods, fibers, 
gums, and medicinal plants which do not thrive in other zones. 
The temperate regions, on the other hand, produce their peculiar 
list of products; thus, these natural differences have been the 
cause of a great diversity of products, and have laid a basis for 


trade. 
e 
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DIFFERENCES IN CONDITIONS 


One of the most significant features of agriculture over the 
world is the great diversity of conditions of production. This 
applies both to methods of production and to qualifications im- 
posed by nature. We have séen in another connection that there 
are great differences in wealth.among the nations. For one thing, 
this means that the people of some countries are better able to 
equip themselves with tools and machines, and make provisions 
for education, than others. But there are great differences also 
in fertility of the soil, in growing conditions, in quality of man- 
agement, and in methods of production. These factors are even- 
tually reflected in the cost of producing commodities from the 
field. We may take an example from the United States. 

In this country, in 1925, the cost of producing wheat ranged 
from 96 cents on the low-cost farms to more than $3.00 a bushel. 
But there are surprising differences in cost even in a limited 
area. According to a survey of Sherman County, Oregon, about 
1923, “The variations on owned farms were from $.72 to $2.47 
per bushel. The average net cost to owners was $1.10 per 
bushel.” § 

No doubt just as great differences exist among producers 
within other countries, and from country to country. It is true 
that production advantages may be offset in whole or in part by 
cost of transportation to the consuming regions, but to the extent 
that advantages exist, they raise an important question of na- 
tional policy, namely, whether a country should protect itself 
against its low-cost competitors by tariffs (or by grants of 
bounty), or whether it should adopt the free-trade principle at 
the expense of loss of a portion of the domestic production. Evi- 
dently, the International Commission of Agriculture, in 1926, 
was inclined to the latter point of view, for it recommended 
“free trade for agricultural products,” and urged that where 
custom protection was maintained it should be reduced to the 
“indispensable minimum maintaining an equitable balance be- 
tween industry and agriculture.” Presumably the members of 


8U. S. Department of Agriculture (Bureau of Agricultural Economics). 
p. 5. 
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the commission were not aware of the great differences in cost 
from country to country; or at best, they were under the impres- 
sion that these differences could be largely equalized by improve- 
ments in production. Thus the further recommendations included: 
“The application by the farmers of an improved technique, both 
in production and marketing; the further development of asso- 
ciations and codperatives among holders of small and medium- 
sized farms; state aid for the development of codperative credit 
and agricultural vocational education, and the extension of social 
legislation to the rural population.” ® 


QUESTIONS 


1. Justify the statement, if possible, that the “soil is our greatest 
resource.” 

2. How do you account for the wide range of cost of production in 
the case of agricultural products? 

3. Can the products of the soil be increased by good management? 
Do you think they can be thus increased without increasing the cost 
of production? Is there a limit beyond which good management cannot 
go in making profit by increasing the product? What determines this 
limit, if it exists? 

4, Explain how the human resource has been an important factor in 
agricultural progress, 

5. Explain how certain indigenous products of the field have been 
rather widely diffused over the world. What products have been thus 
distributed ? 

6. Name and discuss the chief conditions of agricultural progress. 

7. Discuss the development of agricultural education. Estimate the 
importance of such work for agricultural progress. 

8. What conditions retard the development of agriculture in many 
parts of the world? 

9. Explain how the character of the land system of a country affects 
agricultural progress. 

10. Is it a wise policy for a country to encourage the diffusion of land 
ownership among small holdings, that is, farms of small size? Why? 

11. What conditions determine the most effective size of a farm? 

12. Explain how the development of transportation has affected the 
progress of agriculture. 


* Europa, 1928, p. 18. ® 
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CHAPTER XIV 
THE CEREALS 


That the consumption of a people becomes more and more 
varied with the increase in wealth is axiomatic. In fact, one of 
the purposes in acquiring wealth is to gain access to a larger 
assortment of goods. Our attitude towards foodstuffs is no excep- 
tion to the rule. The demand for diversified kinds of foods is a 
cause for the specialization of the food-product industries and 
for the many kinds of agricultural activities. The requirements 
of household consumers, particularly if they have the money to 
spend, are as exacting as the needs of manufacturers. A rough 
classification of food products would include the cereals, vege- 
tables, meat products, fruits, and beverages. Both farmers and 
manufacturers of food commodities have learned that the way 
to promote sales is to cater to the diversified wants of consumers, 
with the result that these classes of commodities are presented 
to the users in a vast number of forms. 


RELATIVE IMPORTANCE OF THE CEREALS 


The world’s greatest cereals are wheat, rice, corn, oats, rye, 
and barley. It is impossible to rank them in the order of impor- 
tance, because their uses are not the same in all instances, nor 
do they serve people of the same standard of living. Rice prob- 
ably has more consumers than any other cereal. In fact, it occu- 
pies about the same position in the very populous areas of the 
Far East as wheat does in Europe and North America. But this 
statement needs qualification. Some rice is consumed in the west- 
ern world, but the quantity is very small compared with con- 
sumption in China and India. On the other hand, considerable 
amounts of wheat are produced and consumed in the Far East. 


In 1926, for example, India produced more than 325,000,000 
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bushels, which is not much less than half the amount often pro- 
duced in the United States. China, also, is a large producer. The 
usual assumption that the Chinese are a rice-eating people is 
far from the truth. Julean Arnold says in a recent publication 
of our Department of Commerce: “There are millions of Chinese 
who do not eat rice, and who probably have never seen rice. 
The population of North China, including that of Manchuria, is 
not, for the most part, rice-eating. These people produce and 
consume wheat, millet, corn, beans, and sweet potatoes, as the 
main part of their diet. Other parts of China, even to the extreme 
southern portions, consume wheat flour, and the quantities con- 
sumed are constantly increasing.” + There is no reliable informa- 
tion relating to the production of this commodity, but Mr. 
Arnold states that the annual wheat crop varies from 200,000,000 
to 600,000,000 bushels. In view of the large consumption in the 
Far East, and the high place it occupies in the feeding of people 
in the western world, wheat is by all odds the world’s most 
important cereal. 

The world produces more corn than wheat. In actual figures, 
the output of the former in 1926 was about 3,700,000,000 bushels, 
while that of wheat was 3,200,000,000. In fact the United States 
produces from three to four times as much corn as wheat, but 
this ratio does not prevail in the rest of the world. In this coun- 
try corn, including both grain and stalk, is used chiefly in feeding 
livestock, although considerable amounts enter into household 
consumption. Moreover, in this country at least, corn is becom- 
ing the raw material for the manufacture of a long list of so- 
called corn products. In some parts of the world corn is the 
principal article of human diet, yet the tendency is to abandon 
the use of this commodity when people can afford to consume 
wheat. Rye is the principal bread-making product in the eastern 
and central portions of Europe, but it is consumed to some extent 
in practically all countries. Barley also serves as a foodstuff, 
but in many places it also enters into the manufacture of beer 
and whiskey. Oats, also, is used as a food product, more in some 
countries than in others, but it is used chiefly as a feedstuff. 


1China, Trade Promotion Series Bulletin No. 38 (U. S. Department of 
Commerce), p. 69. 
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HISTORY OF WHBAT 


The human race consumed some variety of wheat long before 
the dawn of recorded history. The origin of the plant is thus the 
object of mere conjecture. It is mentioned in the oldest records, 
and grains of wheat have been discoyered in the most ancient 
tombs where they were expected to feed the pilgrim on his jour- 
ney to some unknown paradise. The primitive wheat was of 
course very different from the modern product. The original home 
of the plant may have been Mesopotamia, whence cultivation 
spread in very early times as far west as the Canaries and east 
to China. The plant was not known on the western hemisphere 
until the sixteenth century. It was introduced into Mexico about 
1530 and into the English colonies of North America about 1610. 

Wheat adjusts itself rather readily to changes in environment. 
But its character is affected by the nature of the soil in which 
it grows, by climatic conditions, and by hybridization. It follows 
from this fact that there are a large number of varieties of the 
plant. “In some parts of England white wheat will, in a few 
seasons, become red when grown and seeded on the same farm 
year after year, and red wheats soon become white if grown con- 
tinuously on the Pacific slopes of America.” ? 

The plant grows in many parts of the world, and under a great 
variety of conditions, although it thrives better in some regions 
than in others. The temperate regions of both the northern and 
southern hemispheres are the greatest producers, Argentine and 
Australia, which produce about one-eighth of the world supply, 
being the chief sources south of the equator. But wheat is grown 
in the higher altitudes in a number of the South American coun- 
tries, as in Peru, Bolivia, and Ecuador, and within recent years 
cultivation has been pushed far north into Canada into regions 
where it was once supposed the plant would not grow success- 
fully. The chief difficulty in the far northern areas seems to 
be early frost. After the growing in these regions has passed the 
“milk” stage the crop is relatively safe.* Because wheat is grown 
in so many places in the world, and under such a variety of con- 


7A. Millar, Wheat, p. 2. 
* Ibid. a 
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ditions, the harvest is in progress somewhere practically the year 
round. Harvest time in portions of India and Upper Egypt, for 
example, is in February and March; in Syria and other portions 
of India, and in Persia, in April; in Algeria and Central Asia, in 
May, etc. Seed time in Argentine and Australia is in May and 
June; harvest in Argentine, Australia, and New Zealand is in 
December and January. There is considerable market significance 
in the fact that wheat is growm in both the northern and southern 
hemispheres. It is not only a partial insurance against shortage, 
due to unusually bad growing conditions in one or other part of 
the world, but it tends to give more stability to the market than 
if the world harvest were only for a limited period each year. 

The yield of wheat per acre varies greatly from one part of 
the world to another. In some cases the new land is highly pro- 
ductive; but, as a matter of fact, the highest yield is usually 
obtained in the older parts of the world under systems of inten- 
sive cultivation, such as prevail in some of the countries of west- 
ern Europe. Yield is partly a matter of the industry and skill 
of the worker, but this return is often seriously affected by the 
weather conditions during any particular growing season. In the 
United States, for example, the yield per acre of winter wheat 
in 1922 was 13.8 bushels, while in 1926 it was 17.0 bushels. The 
return is much higher under the intensive system of cultivation 
which prevails in western Europe. In Belgium the yield is often 
as high as 35 bushels, in England 32 bushels, and in Germany 
about 30 bushels. But in Italy the average yield is only 13 
bushels, in Argentine 11 bushels, and in India 11 bushels. 

There are a number of classifications of wheat, but a very 
common distinction is between spring and winter wheat. The 
latter, as the name signifies, is sown in the autumn and stands 
in the ground during the winter. The botanist would not accept 
this division, but it serves a purpose in the trade. The class 
Triticum sativum is the ordinary variety of wheat, but there are 
a number of divisions and subdivisions which include the more 
common names, such as emmer, spelt, durum wheat, and club 
or square-head wheat. Polish wheat is a distinct form. As with 
other commodities, great care must be exercised by the miller in 
selecting and preparing the wheat in view of the kind of flour 
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which he intends to deliver to the trade. The same care must be 
exercised in grading the flour. The demand has become highly 
specialized with respect to the kind of product the baker wishes 
to produce, as bread, crackers, pastry, and macaroni. Thus the 
flour must be adapted to the particular needs of the consumer. 


UTILITY OF WHEAT 


The importance of wheat is due to a number of favorable 
characteristies. Its high food value is a strong point in its favor. 
But, in addition, a much larger number of products can be made 
from wheat flour than from that of any other cereal; it is thus 
splendidly adapted to the baker’s art. The readiness with which 
the plant adjusts itself to soil and climatic conditions adds greatly 
to its utility. And besides its genuine merits for food and culi- 
nary purposes, the market has gradually built up around wheat 
a prestige value, and the consumption of this cereal has come 
to be considered one of the indices of an advancing standard 
of living. 

Wort Propuction or Wunuat, 1926 


Country Bushels 
WnitedGStates#. os cote ei csae iene 832,000,000 
(Catal aeeaqerraee watt en ene ears eitenccmeae rye 406,000,000 
1dr! ahivel WEN soomesagasoau Gone 50,000,000 
PAN CO My ate re ie rere ck Ta ee eee 249,000,000 
MER NLCD Cnicie.an citer oka non ray Oe a OO on 157,000,000 
Tita yapaetes op racer ear ee he eee 221,000,000 
(Genmanygeereice cere ctr ene er er 95,000,000 
JUCOSIA Vee ape die cpat eres Pane ae err 71,000,000 
DBA AEG Gaiman ocmon Coe Berm emo. cickc 69,000,000 
FVOUIM ATI Ae Setrts <cianst aah oe eee 111,000,000 
IMO eR INDESEY G5 ooo oasmoS ogo ol 810,000,000 
A RaYoR Es Napa nN entra at eon or ne ree CeO inc 325,000,000 
HATS CUM meters cs ccc cheese hea cueing eee telenees 223,000,000 
ATIC ELST mwenenerers amore lobetare eerie eters 164,000,000 


LEADING WHEAT-PRODUCING AREAS 


The United States, European Russia, and Canada are the 
greatest producers of wheat in the world. While the output of 
Australia and Argentine is not as large as that of some of the 
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other countries, it is significant because these countries have a 
large surplus for export. The world production of wheat in 1926 
is shown in the table on page 277. 

This table does not contain some.of the unimportant producing 
areas. Taking these into account, the total world production in 
1926 was estimated at 3,400,000,000 bushels. Production is 
strongly localized in the growing countries. Although wheat is 
produced in practically all the states, the wheat belt in the 
United States stretches westward through Ohio, Indiana, Lllinois, 
Towa, and Kansas. Production is also localized in Minnesota 
and the Dakotas, and in the southeastern corner of Oregon and 
in the adjoining area of Washington. The great wheat area of 
Argentine is in a radius of from two to three hundred miles from 
Buenos Aires. The greater portion of Russian wheat is grown 
in the southern part of the country and the exported surplus is 
sent out by the Black Sea ports, although at times considerable 
quantities have been sent out from the Baltic ports. In Canada, 
the central and western provinces are the chief producers. Much of 
the Canadian product finds an outlet by way of the Great Lakes. 


EXPORT TRADE IN WHEAT 


Wheat is one of the most important articles that moves in 
world trade. In 1926 the total shipments from the exporting 
countries were estimated at 751,300,000 bushels. Canada, the 
United States, Argentine, and Australia are the chief exporting 
countries; the United Kingdom, Germany, and Italy are usually 
the largest importers, and considerable quantities are imported 
by Belgium, France, and the Netherlands. The shipments from 
the leading exporting countries are shown in the appended table. 


Exports oF WHEAT FROM THD LEADING Counrrigs, 1926 


Country Bushels 
WmitedsStatestere: ates ccs atiek ie aero ier 108,000,000 
Canada en rie tere Sere ean eae 320,000,000 
INT OCNIGING Beier cere Seana ae ae eee 99,000,000 
AUIStralia.. See Lene eee Ree 77,000,000 
LUN GATS Ne entre ne eater ea oe 20,000,000 
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Ewing Galloway 


A California wheat harvest, reaped, threshed, and bagged in one 
operation 


The United Kingdom imported 202,000,000 bushels this year; 
Germany imported 76,400,000 bushels; Italy 66,300,000 bushels; 
France 35,900,000 bushels; and Belgium 42,600,000 bushels. The 
United Kingdom, which is the largest importer, receives wheat 
not only from the United States and Canada, but from Argentine, 
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Australia, India, and Russia. Indian and Russian wheat often 
contain dirt mixed with the grain, and in such cases it is bought 
with the understanding that the purchaser may make deductions 
if the dirt exceeds an agreed percentage. 


USES OF WHEAT 


By far the largest percentage of the world output of wheat is 
consumed in the manufacture of bread, but large quantities also 
enter the manufacture of candies, confections, cakes, pastry, 
and many articles which bakers and candy-makers have to sell. 
Another great source of demand has arisen during the last thirty 
years from the manufacturers of prepared breakfast foods. Al- 
though to some extent these new food-product industries have 
simply shifted the use of wheat from one product to another, 
the manufacture of breakfast foods has added something to the 
consumption of wheat. 

A generation or so ago, corn meal, hominy, and oatmeal, pre- 
pared in various ways, were the most important products, but we 
have passed into an era of package foods which require large 
amounts of wheat, in addition to oats and sometimes rice, rye, 
and barley. These products may be uncooked, in which case they 
consist of ground hulless cereals, or they may be prepared by 
steaming or cooking before putting in the packages, or they may 
be malted foods prepared by causing chemical changes in a por- 
tion of the starch to make the product more digestible. 

Manufacturers have exercised almost endless ingenuity in 
making these products attractive, sanitary, palatable, and gastro- 
nomically satisfactory. 


Among the first of the modern prepared foods were the rolled grains. 
These are prepared by cooking the hulless grain for some time by steam, 
and then, while still wet, running it between rollers, pressing it into thin 
flakes. After drying, it is ready for the market. . . . Some ready-to-eat 
brands are simply cooked in water and then dried and crushed. Some 
are a mixture of different grains. Some have sugar, molasses, or other 
carbohydrate material added to them, and some apparently contain 
caramel or other coloring matter.* 


*M. A. Carleton, The Small Grains, p. 560. ® 
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In some portions of southern Europe, consumers have long been 
familiar with macaroni and related products, but the use of these 
articles has been spreading to other countries. This type of manu- 
facture requires special kinds of wheat. The ordinary hard spring 
or hard winter wheat does not serve the purpose. American 
producers usually consume durum wheat. Good macaroni cereals 
are grown in Italy and Algeria, and the durum wheats of the 
Azov Sea district in Russia, and the Polish product grown in 
southern Europe is adapted to this use. These wheats contain the 
pasty gluten Which makes them valuable for this manufacture. 


FUTURE OF WHEAT GROWING 


During the War period practically all the belligerents were 
compelled to economize in the consumption of wheat flour. The 
bread of that period contained a large percentage of wheat flour 
with a mixture of flour prepared from potatoes, rice, and corn. 
Bread of this composition is more or less satisfactory in an 
emergency, and if the time comes when the world must be sparing 
in its use of wheat, such partial substitutes may Le one way out 
of the difficulty. But considering all the cooking purposes to 
which wheat flour is put, there is no satisfactory substitute. One 
great difference between wheat and all other cereals, except pos- 
sibly rye, is that its gluten is composed of two proteids, gliadin 
and glutenin, which impart to the flour its real bread-making 
value. 

Notwithstanding the fact that the population of the world is 
growing, and the percentage of wheat-eaters—as compared with 
the numbers who eat rye, corn, etc.—is constantly increasing, 
there is no present indication that economy will be forced on us 
in the near future. One interesting feature of the present wheat- 
growing industry is that a very large part of the world supply 
now comes from countries which have a relatively small yield 
per acre. This is due partly to the fact that many growers are 
working relatively poor land on a large scale with power devices. 
But a more important reason is that a large percentage of the 
world’s wheat is still produced under a system of extensive culti- 
vation. To what extent the output may be increased by intensive 
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cultivation is shown by the high yields in some of the European 
countries. This type of production seems to indicate greater ex- 
pense, and a higher price to cover the producer’s various costs. 
But we have by no means exhausted our resources for greater 
economies in production. More careful selection of seeds; better 
organization of the work on the farms; and more effective co- 
operation among producers in plantiny, harvesting, and market- 
ing the crops are possible source of economies in production. 
In a former chapter we referred to the enormous waste in the 
consumption of coal, petroleum, and other mineral products. 
There are analogous wastes in the consumption of all food prod- 
ucts. It is possible, therefore, to make our present wheat crop 
serve a much larger number of consumers by eliminating some 
of this waste. 

Moreover, it is not only possible to increase the yield in many 
parts of the world, and to get rid of much of the wastes in con- 
sumption, but to increase the world acreage. Many regions in 
western Europe seemed to have reached their limit both of acre- 
age and of yield; and no great increase in acreage is possible in 
the wheat belt of the United States, although the yield may 
be substantially increased. But there is still the possibility in 
the United States of reclaiming a great deal of land by irriga- 
tion and drainage, by the further development of drought-re- 
sisting crops, and by producing the cereal on many of the aban- 
doned wheat lands of this country. 

Expansion is possible in other parts of the world. There are 
still large undeveloped wheat lands in the temperate portion of 
South America, some of which is now used for cattle raising. 
Portions of Uruguay and Paraguay could be reclaimed for this 
purpose. And prospective wheat-growing areas include large 
tracts in Canada and in northern, southern, and eastern Africa. 
Portions of China and Siberia will eventually produce much 
larger quantities of wheat than at present, and additions may 
be made to the growing area in Australia by use of irrigation. 
Thus, the world has by no means exhausted its potential wheat- 
producing capacity. The rise of price during the past few years 
has caused a revival in wheat production in certain areas in Eng- 
land, although at the expense of the consumers, and wheat could 
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be grown profitably in other places in the world with only a 
moderate increase in price. 


RICE 


The early history of rice is wrapped in about as much mys- 
tery as that of wheat. It was cultivated at a very early date 
in India, where it was probably indigenous, and introduced thence 
into Persia. The plant was cultivated in Italy near Pisa as early 
as 1468. The introduction into America seems to have been by 
accident. In 1694 a vessel from Madagascar bound for Liverpool 
was driven out of its course and put in at Charleston for repairs. 
A small quantity of rice obtained from the captain was used for 
seed purposes. Cultivation was so successful that within a few 
decades the production of rice became the chief industry of the 
colony. In the early years the cleaning and polishing was done 
by hand; but in time mills operated by horse, or ox power, or by 
the tides were introduced. In 1754 upwards of 100,000 barrels of 
rice were exported from South Carolina. 

There are possibly as many varieties of rice as of wheat, but 
the range of cultivation is much more limited with the former 
grain. As a rule cultivation is limited by conditions of tempera- 
ture and of water supply, although some varieties of rice do 
not require irrigation. 


REGIONS OF RICE CULTIVATION 


Rice is essentially a crop of the tropics and subtropics. China 
is probably the largest producer, but it is impossible to know 
with any degree of certainty even the approximate output of 
the country. Unofficial estimates for 1917 were 70,000,000,000 
pounds, and for 1923, 50,000,000,000 pounds. India ranks next, 
followed in order by Japan, Java and Madura, Indo-China, and 
Siam. Considerable quantities are produced also in the Philippine 
Islands, Korea, Brazil, and Madagascar. Production in the United 
States has continued to increase since its first introduction. The 
output in 1926 was over a billion pounds. Cultivation is no longer 
confined to Carolina. As a matter of fact, this is now the least 
important of our four producing districts. The Texas-Louisiana 


P]1OM 94} UI doIZ Jo uoTyONpoIg 


aINynoUuby 8p140 4 ay. fo hydvshoay Ssayng pun your1g WoL 


SGNNOd 000'000'00S SLNASSHdaYN LOG HOV] 
NoIlLongoud 


THE CEREALS 285 


region produces more than half the rice grown in the United 
States; the Arkansas district is the second most important; and 
the California area ranks third. 

Rice is the great cereal of the Far East, and wheat is the 
leading crop in Europe and the Americas. In fact, in 1926, the 
output of rice in the Orient amounted to from 80 to 85 per cent 
of the world total, while the western world produced about 75 
per cent of the wheat. Only in the United States and Brazil was 
rice an important crop, and these countries produced only a rela- 
tively small percentage of the total. In Europe, Italy and Spain 
together produced about 300,000,000 pounds. The estimated world 
output of rice in 1926 is presented in the table below. 


Word Propuction or Ricg, 1926 


Country Pounds 
MOT ieheetie creda ete Seco ek case's 2 he ote 70,000,000,000 
TTC Pectets ct Fos nial moet OMS e eg ate 66,000,000,000 
WAAL arse Secs gaa ee eters 17,000,000,000 
Niniclo=@himaierraprn tid nsteestetcktee ers fece caer 8,000,000,000 
AER) Nel IMENT oSooo0 como modot 8,000,000,000 
Satire eee cece eaks ones en meee 7,000,000,000 
(Cesena A0red) mecca 5,000,000,000 
Philippinerislandswaser arr re 2,500,000,000 
Catwanin (HOLMOSS) lee cmrorctots chap stateiorcls 2,000,000,000 
Matarastar aw set. asin este 1,500,000,000 
WniteduStatesmaseriericreriatir corre 1,100,000,000 
Brazile cer mis dk crake Marae ie 1,000,000,000 

DOTA Salinas Geter ee eare ase 189,100,000,000 


WORLD TRADE IN RICE 


Less than 10 per cent of the rice grown in the world enters 
international trade while the world commerce in wheat is from 
20 to 25 per cent of the total production. In 1925 about 14,000,- 
000,000 pounds of rice were exported from the various countries. 
India was the largest exporter, sending out about 5,500,000,000 
pounds, Siam ranked second with an export of about 3,000,000,000 
pounds, and French Indo-China was third with an export of 
about 2,400,000,000 pounds. This signifies that a much larger 
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percentage of rice is consumed in the country of production than 
is the case with wheat. In the Far East, China, Japan, and Brit- 
ish Malaya are large importers, each taking between one and 
two billion pounds a year, and in Europe, Germany, France, the 
United Kingdom, and the Netherlands are large importers. The 
supply for these countries is brought in from a number of places 
in the Far East, and rice from both the United States and Brazil 
is consumed in Europe. 


Keystone View Company 


Rice planting in the Philippines 


USES OF RICE 


As with wheat, rice is consumed chiefly as a food for human 
beings, and in many populous parts of the world the supply must 
be carefully conserved for this purpose. Since rice, as compared 
with other cereals, is deficient in protein and fat, it is necessary 
to balance the diet; in countries which are large rice consumers 
this is done by the consumption of other products. In China and 
Japan beans and other legumes serve this purpose. 
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The rice straw is used to some extent as a fodder for stock, 
and in China and Japan it is consumed on a large scale for a 
great many purposes, including thatching and bedding, and for 
the production of mats, ropes, bags, and sandals. The hulls are 
often used as packing material and as fuel in factories. Rice 
flour and meal, which are rich in carbohydrates, are used as 
stock feeds. Starch is sometimes manufactured from the grain. 


Philippine Press Bureau 


Mountain rice terraces in the Philippines 


In some of the Far Eastern countries rice is one of the raw mate- 
rials for the manufacture of liquor, as with sake in Japan, and 
tapuy in the Philippine Islands. Although paper is sometimes 
manufactured from rice straw, the so-called rice paper is not 
obtained from this raw material, but from the pith of a small 
tree (Aralia papyrifera). The skill of the artisan has made pos- 
sible the production of a number of products from this material. 
The white pith is cut into uniform sheets; it is sometimes dyed 
in various colors and is used for the production of artificial 
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flowers. Native artists use the white sheets for water-color draw- 
ings. The tree from which the pith is obtained grows in the 
swampy regions of Formosa. 

Rice is prepared for the market by cleaning and polishing, 
the latter process being demanded by the requirements of the 
trade, and not by the needs of manufacture. In fact, polishing 
removes a portion of the protein, which is an element in the 
food value of the cereal. 


MAIZE 


Indian corn is one of the most important contributions of the 
New World to the present needs of consumption. In this connec- 
tion Professor Shaler made the following observation: namely, 
that while the Americas and Australia have about as many 
species of vertebrates as the Old World, they have contributed 
but one animal to the domestic uses of civilized man—the wild 
turkey ; 


while the Old World has given more than a score to such service. On 
the other hand, the contribution of plants to domestication from the 
Americas has been most important. Indeed, we may say that the plants 
which the New World has afforded have been sufficient to make some- 
thing like a revolution in the economic conditions of our civilization. 
The potato and Indian corn have profoundly altered the agriculture of 
Europe. Tobacco has changed the habits of men throughout a large 
part of the world. The species of cinchona whence comes quinine have 
been of invaluable advantage to human life; and a score of other Amer- 
ican species, such as the tomato, have come to play a more or less 
important part in the field or garden.’ 


Some authorities would question the statement that America 
was the original home of Indian corn, but there is no doubt that 
the product which is now used in many parts of the world was 
distributed from America, beginning to some extent shortly after 
the first colonization. For many years, the colonists to the New 
World did not appreciate the food value of corn, and in many 
instances, as in life on the frontier, consumption was forced 
upon them by the needs of the situation. For several hundred 
years this grain played a most important part in the economy 


°Shaler, Nature and Man in America, p. 176. % 
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of the people who opened the North American continent to set- 
tlement, and while it now plays a different réle, it is no less 
important today than it was a hundred, or two hundred, years 
ago. As a feed for livestock it makes possible the maintenance 
of an enormous number of cattle and swine, and the production 
of large quantities of milk, butter, and cheese, to say nothing of 
many kinds of meat products. Even now, it is an important part 
of the diet of the poorer populations in many parts of the world. 

Corn has many points in its favor as an element in the economy 
of a people Who are living in the agricultural stage, particularly 
when they are none too well supplied with capital and labor, and 
when they must economize in the use of these factors. It was 
for these reasons that corn was invaluable as a pioneer crop. At 
a time when labor was scarce, and when other crops were un- 
certain, it was of great advantage to these early settlers to 
possess a plant which yielded abundantly even under slight till- 
age, and which produced a wholesome food for both men and 
beasts. Its hardiness and long harvest added to its value as a 
pioneer crop. All parts of the plant are usable even in the case 
of people living in a rather primitive economy, and modern in- 
dustry has developed uses for corn which were never dreamed 
of by farmers fifty years ago. 

In view of the many difficulties encountered by the pioneers, 
it is difficult to understand how they could have made rapid 
progress in the settlement of the country without the aid of a 
crop which grew readily under the rough conditions of the 
frontier, and which yielded its product quickly and_in great abun- 
dance. Notwithstanding the large harvests, only small quantities 
entered commerce directly, but it was converted into such mar- 
ketable forms as livestock and whiskey; before the days of ade- 
quate transportation, cattle and hogs were driven long distances 
to market, and whiskey was usually a readily transportable form 
of merchandise. 


KINDS OF CORN 


As with wheat and rice, there are many distinct varieties of 
corn. Some mature within about two months, others require six 
or seven months. Some have large kernels, others small. The 
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grain of these many varieties differ in color, white, yellow, red, 
and purple being some of the distinguishing marks. Naturally, 
the physical and chemical qualities vary with the kind of corn. 
Some of the more common varieties are flint corn, which is culti- 
vated in Canada, in the northern part of the United States, and 
in general, in the colder portions of temperate climates; dent 
corn comprising the varietiés which are usually grown in the 
United States; sweet corn which is usually a garden product, 
served on the, cob, or used as a raw material by the canners; 
and pop corn a familiar article of trade. The original variety 
grown in America at the time of Columbus was soft corn. The 
grain was small and round, and was easily pounded in a mortar. 


CHIEF CORN PRODUCERS OF THE WORLD 


In 1925 about 65 per cent of the total crop of the world was 
produced in the United States. The output of this country was 
more than four times that of Europe. The distribution of the 
world output is shown in the following table. 


Wor.LD PrRoDUCTION oF CorN, 1925 


Country Bushels 

Wim pCa Biabesi 27. ye dicee sce eee ae 2,917 ,000,000 
SAT een bin em deere sealers tel see nee err ae 280,000,000 
Russia, including Asiatic Russia........ 176,000,000 
ROUMANTA MN Aone: Gere eee 164,000,000 
Jugoslavia .....-. 5,50 SOE ADOC On ane 149,000,000 
pale ecen eerie ene at A ee 110,000,000 
INTGRICON ee ae tte sci ee te mane “ES Serer 90,000,000 
Leb NeeasH Actas Pur ch CheacenG Seni: bie Ba coedoleeceo 88,000,000 
Beviite etwas amr aio Mee 77,000,000 
Trade oe ere res teers chee: 68,000,000 
Dh at Wet Systm teers Mees Sea troks antares 3, fe ae 377,000,000 

SROWAMiee crate ie cereal ctr ateke ote eet oo 4,496 000,000 


YIELD OF CORN 


In addition to its other advantages, corn has a relatively high 
yield per acre. As with other cereals, this varies from season to 


292 .~ECONOMIC RESOURCES AND INDUSTRIES 


season, depending on weather conditions. But, as a rule, in the 
United States, the return is nearly double that of wheat. The 
average yield of the latter grain during the period from 1909 
to 1913 was 14.7, while with corn in the same years it was 26 
bushels. Egypt obtains the highest yield with something over 
37 bushels. During the period named above it was 27.7 bushels 
in Hungary, 25.1 in Italy, 23.4 in Jugoslavia, and it was as low 
as 14.6 in the Union of South Africa and 14.0 in India. 


USES OF CORN 


Corn ranks far below wheat flour in bread-making qualities, 
but it is consumed as a food product in one way or another in 
the United States, Italy, Roumania, and in the Union of South 
Africa, and its use for food purposes seems to be growing in other 
portions of the world. Corn bread, brown bread, corn-meal mush, 
and various articles prepared in more or less deceptive ways by 
the bakers are commodities of customary consumption in the 
United States. The Mexican tortilla is produced from a thick 
corn-meal paste, pressed by hand, and baked in an oven or on a 
hot stone slab. In Italy, polénta, a common article of diet, is 
prepared from corn meal, and the mamaliga of Roumania is pro- 
duced from the same material. 

The chief use of corn, however, is in the feeding and fattening 
of livestock. The great consumption of meat products in the 
United States, together with the large export trade in these com- 
modities, has been a constant encouragement to the development 
of stock raising and to the expansion of the meat-packing indus- 
try. This business, and the related by-product manufactures, are 
now largely localized in, or near, the corn belt. Another factor 
in the great importance of corn in the United States is that it 
has been used more largely in the feeding of animals than in 
any other country in the world. The livestock industry of Argen- 
tine, for example, was largely built up on alfalfa, although corn 
feeding is now growing in importance. In some European coun- 
tries certain by-products, as those of the sugar beet and potato, 
are important animal feeds. 

Corn is the source of more products than is the case with any 
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other cereal. Hominy, canned corn, and various breakfast foods 
are articles of general consumption. Corncob meal, fodder, 
silage, corn bran, and oil cake are customary animal feedstuffs. 
But other valuable products are derived from corn. 


Glucose is a white, sweet substance of about half the sweetness of 
cane sugar, and is used to mix with table syrups, jams, and jellies. It is 
also used by manufacturers in, making candy and chewing gum. 
Dextrine is a soluble, gummy substance made from the cornstarch, and 
is used by fine fabric workers, confectioners and apothecaries. One of 
the most valuatle by-products, however, is cornstarch, from wh.ch glu- 
cose and dextrine are made. It is used to a great extent in cooking, and 
every mother in the home knows the value of cornstarch in preparing 
many dishes for the table, and in laundrying the linen for the family. 
Textile manufacturers use it for the dressing and finishing of many tex- 
tiles, and especially as a thickening material in calico printing. It is used 
by other manufacturers in making baking powder, face powder, candies, 
and even paper. 


Corn is also the source of various oils used for lubricating and 
cooking purposes. Some of these oils enter the manufacture of 
shaving and laundry soaps, and into the production of paints 
and the dressing of leather. The cob is sometimes used as fuel, 
and smokers are familiar with it in the form of corncob pipes. 
The husks and stalks also serve as raw materials for certain 
manufactures. Mattress and hat manufacturers use the products. 
This by no means exhausts the lists of corn products, but it serves 
to indicate the great variety of articles which may be made 
from grain and plant. 


CORN IN THE EXPORT TRADB 


Only a small percentage of the world output of corn enters 
foreign trade. With its enormous production, the United States 
exported only 23,000,000 bushels of grain in 1926, and only 
516,000 barrels of meal. In fact, when foreign prices are mate- 
rially lower than those of the United States, corn is sometimes 
imported into this country. This was the case in 1926 when a 
little more than a million bushels were brought in. Argentine 


°F. C. Brooks, The Story of Corn, p. 291. 
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is usually the largest exporter; in 1925 this country shipped 
193,000,000 bushels, which was nearly 70 per cent of the produc- 
tion. Small quantities are also exported from Roumania and 
Jugoslavia. ; 


WORLD PRODUCTION, OF OATS 


Although the world production of oats is as large, and some- 
times larger, than that of wheat, the industry is not as widely 
distributed over the world. In fact, a few regions in the United 
States, Canada, Russia, Germany, and Poland produced more 
than 70 per cent of the total world output. Although the crop is 
grown to some extent in practically every state in this country, 
about half our annual production is in Iowa, Minnesota, Illinois, 
and Wisconsin. The plant thrives best in cooler and wetter cli- 
mates and is therefore grown most successfully in the higher 
latitudes. Very little qualification is required to the statement 
that oats are essentially a North American and European crop. 
Except for Argentine, with an output of about 66,000,000 bushels 
in 1927, there was little or no production in the southern hemi- 
sphere, and scarcely any in the Far East. In 1927 the United 
States produced about 1,100,000,000 bushels, Russia about 987,- 
000,000 bushels, Canada 480,000,000 bushels. Germany 484,- 
000,000 bushels, and France 372,000,000 bushels. The crop was 
also of some importance in the United Kingdom, Poland, and 
Czechoslovakia. 

The origin of oats is about as little known as is that of wheat, 
but the latter probably has a more ancient history. At least it 
has attracted the attention of farmers over a much longer period, 
and through the centuries it has served a much more important 
purpose than oats. Due largely to the climatic requirements 
of the plant, the production of oats was of little significance while 
the population of Europe was centered largely around the shores 
of the Mediterranean. Production has increased most rapidly 
during the last sixty years. The output of the United States, for 
example, has increased about fivefold since 1860. Oats are con- 
sumed to some extent in a number of parts of the world as a 
food, but their chief use is as a feed for horses. ® 
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RYB 


This cereal is less exacting in its demands on natural condi- 
tions than most of the other grains. It will thrive in soils which 
are too poor for wheat, and it requires less heat during the 
maturing process. At present, Russia produces more than half 
the world crop, with an output in 1926 estimated at about 
900,000,000 bushels. This cereal is also important in Germany 
and Poland, production in the former amounting to 286,000,000 
bushels in 1936, and in the latter to 234,000,000 bushels. But, 
as a matter of fact, the cereal is produced to some extent inf 
practically every European country, and very little is produced 
outside this region, except in the United States, Canada, and 
Argentine, and the crop of these countries is small compared 
with some of the more important countries of Europe. Only 
58,000,000 bushels were produced in this country in 1927. It 
may be said, therefore, that rye is peculiarly a European cereal. 
Production in the United States is confined chiefly to North 
Dakota, which in 1927 produced about 40 per cent of the total 
American crop, and to Minnesota, Nebraska, Wisconsin, and 
South Dakota. 

As with oats and corn, rye is consumed chiefly where it is 
grown. With its huge production, Russia exported only about 
6,000,000 bushels in 1926. Rye is consumed largely as a bread- 
stuff in Russia, Scandinavia, and in parts of Germany, and it 
serves this purpose to a limited extent in many countries. In 
the United States, the chief uses have been for the manufacture 
of malt and spiritous liquors and in the feeding of livestock. 
Russian vodka and Holland gin are made largely from rye. In 
a few regions, as in Denmark, rye bran and ground rye are fed 
to cattle, although it is claimed that an excess of feeding of this 
kind injures the quality of the butter. Rye straw finds rather 
diversified uses as packing for pottery, horse collars, mattresses, 
and in the production of paper, hats, mats, toys, etc. A special 
kind of straw is used for drinking purposes. 
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BARLEY 


Barley is the most adaptable of all cereals; it can be grown 
farther north than any other grain, and cultivation is successful 
in subtropical climates. Under these conditions production is 
distributed widely over the world. The consumption of this grain 
by human beings may antedate even that of wheat. At any rate, 
several varieties have been found in the lake dwellings of 
Switzerland in remains which date back to the Stone Age. It 
was the chief cereal of the ancient Mediterranean peoples, and 
in one form or another, it has continued to serve as a food prod- 
uct to the present time. Possibly its present use would be more 
extensive if it contained enough gluten for bread-making pur- 
poses; but it is notably deficient in this respect. At times it has 
been used extensively in the form of barley cakes, and for por- 
ridges, and as an emollient drink for inflammatory disorders. 
Modern industry makes large use of the cereal in the brewing of 
beer. 

In 1927 the annual crop of the world amounted to a little 
more than a billion bushels. This crop was more evenly dis- 
tributed among the producing countries than was the case with 
any other cereal. Except for the United States, Germany, and 
India, production did not exceed one hundred million bushels in 
any country. In 1927 the American crop amounted to 265,000,000 
bushels, the German to 122,000,000 and the Indian crop to 120,- 
000,000. Among the Far Eastern countries barley was an impor- 
tant crop in Korea and Japan; in North Africa, Algeria and 
Morocco produced considerable quantities, and the cereal was 
grown to some extent in most of the European countries. About 
60 per cent of the crop of the United States was produced in 
Minnesota, North Dakota, South Dakota, and Wisconsin. 


OTHER CEREALS 


Consumers in various parts of the world have access to several 
other cereals, but they are of relatively little importance com- 
pared with the grains discussed above. Buckwheat is cultivated 
in Russia, Japan, France, and the United States. Among other 
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uses it is a foodstuff, the most familiar product in the United 
States being the buckwheat cake. It is used also in the feeding 
of poultry and livestock. According to an old tradition, the feed- 
ing of the cereal to chickens stimulates the production of eggs, 
but this assumption seems to have little basis in fact. The plant 
is of great value in the renovating of the soil. For one thing, the 
growing crop renders the soil. more friable, and when used as a 
green manure it rots quickly and yields certain elements for 
consumption by succeeding crops. Buckwheat was produced in 
about 23 states in 1926, the total crop amounting to about 
16,000,000 bushels; Pennsylvania, New York, and Minnesota 
produced more than half the total. 

The millets should perhaps be added to the list of minor 
cereals. There are a number of varieties, including the Great 
millet or Guinea corn, and bulrush millet. This cereal is a staple 
food in India, where rice is not readily available, and it is con- 
sumed in parts of China and Africa. Millet is also used as a fod- 
der in a number of parts of the world. About a million bushels 
of millet seed were produced in the United States in 1925. 
Sorghum is a cereal grass which is cultivated in many varieties, 
especially in warm countries. The juice of the stalk is one source 
of sugar. Broom corn, one of the varieties of sorghum, enters 
into uses suggested by the name. 


QUESTIONS 


1. Compare the extent of world consumption of wheat with that of 
rice. Where is rye chiefly consumed? 

2. How do you account for the fact that rice is more largely consumed 
in the Far East than wheat, and that in the western world wheat. is 
more largely consumed than rice? 

3. Which is the more important cereal in the western world, wheat 
or corn? What is your test of importance? 

4, Explain the wide diffusion of wheat production over the world. 

5. What is the market significance of the fact that wheat may be 
grown in the northern and southern hemispheres? 

6. Account for the differences in yield of cereal crops from country 
to country. 

7. Does a low yield, as the average for the United States, indicate 
that agriculture is carried on under inefficient conditions? Why? 
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8. Account for the utility of wheat as a food product. 

9. Estimate the importance of wheat as an article of international 
commerce. 

10. Is there any adequate sidstitute for wheat? Why? 

11. State some of the wastes in the consumption of food products. 
Are these wastes preventable? Do you think that the wastes of con- 
sumption in the case of food products are as great as with the mineral 
products? , 

12. Estimate the future possibilities of increased wheat production. 
State in what ways the world’s product may be materially increased. 

13. Why is the area in which rice may be grown more limited than 
that for wheat? 

14. Name the uses of rice. Estimate the importance of this crop. 

15. Explain why corn was a valuable pioneer crop. Is it valuable 
today for the same reasons as in pioneer times? 

16. Why is the United States the chief producer of corn in the world? 

17. What are the uses of corn? What industries in the United States 
depend on corn as a raw material? Where are the industries that con- 
sume corn chiefly localized? Why in these places? 

18. What are the chief uses of rye, oats, and barley? Where are these 
crops grown on the largest scale? Why in these regions? 
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CHAPTER XV 
FRUITS AND VEGETABLES 


In the markets of a large city one may find fifty or more 
different kinds«of vegetables, and during the course of the year, 
fully that many varieties of fruits. Most families, however, use 
no more than half this number. The varieties which are displayed 
in the home markets by no means represent the number, or the 
kinds, which make their appearance in the markets of the world. 
Most fruits and vegetables for daily home use are of local origin, 
and naturally they are of the kinds which the community is 
accustomed to consume. But notable differences exist from coun- 
try to country, and in distant markets an observer would discover 
hundreds of products, the names of which he does not know. 


STAPLE AND SPECIAL COMMODITIES 


Some kinds of fruits and vegetables are cultivated the world 
round, although the varieties may differ from region to region. 
This is the case with potatoes, peas, beans, apples, peaches, pears, 
grapes, to name only a few classes. But, in addition, there are 
many products which are peculiar to nations and regions. Cli- 
matic conditions are always among the chief factors in creating 
differences—features which perhaps are most obvious in the con- 
trast between tropical- and temperate-zone products. But varia- 
tions are due in part to local or national tastes, and to habits 
and traditions. Not infrequently, the economic status of a people 
largely determines their kind of consumption and, as a result, 
the products which they cultivate. Regions which have been iso- 
lated from the rest of the world, or which to all intents and 
purposes are now in this condition because of lack of means of 
communication, have usually developed characteristic products. 
Sometimes the skill of the farmers, however primitive, has de- 
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veloped new varieties, and sometimes the accidents of selection 
have been among the causes for the peculiarities of the products 
of a region. Superstition is sometimes a guiding influence either 
in the creation, or the perpetuation of regional or national dif- 
ferences. The superstition that potatoes, if consumed regularly, 
were injurious to the health prevailed for many years and re- 
tarded their introduction into a number of parts of the world. It 
was held that if a man ate them every day he would not live 
beyond seven years. The Greeks thought that “asparagus was a 
remedy for intestinal troubles, and that the beet had very fine 
medicinal qualities. The cucumber was thought to have all sorts 
of healing qualities, while lettuce, the favorite plant of Adonis, 
possessed certain narcotic virtues. Garlic aroused the valor of 
warriors, and it was therefore avoided in times of peace. Parsley 
excited the brain to agreeable sensations, watercress was very 
refreshing, and onions were good for preserving the health.” } 
And it might be observed in passing that some of these traditions 
are preserved to the present day. Even now one can find persons 
who will recommend this or that or the other vegetable because 
of some real or imagined virtue. 

Some of the differences in regional products tend to be equalized 
in time by transfer of plants from one place to another. The 
potato, a native of the Peruvian and Chilean Andes, has been 
cultivated in many parts of the world. Indian corn, another 
native American product, is now grown in many countries. The 
soybean, a typical Chinese product, has been introduced into 
the United States, and our Department of Agriculture has re- 
cently recommended the propagation in this country of certain 
roots, tubers, and bulbs which have been used heretofore almost 
exclusively in China. Emigrants who engage in farming fre- 
quently take with them plants with which they are familiar at 
home, and thus bring to the home of their adoption not only 
new products, but knowledge of their cultivation. These are only 
a few examples. But notwithstanding these various. processes of 
diffusion, notable differences still exist in the products of various 
regions in the world. 


+E. C. Brooks, The Story of Corn, p. 98. 
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LATIN AMERICA 


Many North American garden fruits and vegetables are culti- 
vated in all the countries to the south of us, but some Latin 
American countries may lay claim to characteristic products. 
Our neighbor, Mexico, produces at least two typical varieties of 
beans which are of great importance to the country. The frijol, 
or Mexican bean, and the tortilla, mentioned in a former chapter, 
are staple foods for the masses in this country. The frijol is 
grown in pracfically every state of the republic, but production 
is more largely concentrated in Jalisco and Vera Cruz. Small 
quantities are exported to Cuba. The garbanzo also belongs to the 
bean family. It is a white, round product, somewhat larger than 
the frijol. While the crop is produced in many states it does not 
succeed in the low-lying tropical areas. Unlike the frijol, the 
garbanzo enters largely into export trade. Cuba and Spain are 
among the largest consumers. 

For many years Mexico practically supplied the world with 
vanilla. This plant, a genus of the climbing tropical orchid, is 
the source of an important flavoring extract. The pod, from six to 
nine inches long, is filled with an oily pulp which contains the 
seed. This is the vanilla bean of commerce. In preparation for 
the market the bean is dried slowly and allowed to undergo 
slight fermentation which develops the characteristic aroma. The 
Spanish invaders discovered the Indians using vanilla in connec- 
tion with cocoa, another product of the country. Cultivation has 
now spread to other parts of the world. Java produces a good 
quality of vanilla, and this applies to some extent to the ouput of 
Réunion Island and Mauritius, and inferior qualities are pro- 
duced in Brazil and Venezuela. Mexico produces bananas and 
pineapples for export, but the large portion of the North Ameri- 
can supply comes from other sources. 

The tropical and subtropical portions of Latin America pro- 
duce many varieties of fruits, which are important for local con- 
sumption, but which are not exported except in small quantities 
as preserved fruits. Even the names of many of these products 
are not known outside the region of production. Included in the 
list are the andn, or custard apple, a number of varieties of 
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sapote, the tamarind, mamey, alligator pear, mango, and guava. 
Some countries produce large quantities of plantain, a species of 
the ordinary banana. Cuba, for example, produces annually sev- 
eral hundred thousand pounds of.this product, and exports some- 
what less than half her annual production. In Colombia, the 
plantain is the chief article of food for the masses in the lower 
districts. The crop is practically a free gift of Nature; it requires 
little or no cultivation, the yield is heavy, and the plant bears 
for years. In British Guiana “the unripe fruit is usually eaten 
boiled, but is better fried, or roasted and buttered. Sliced, 
dried and ground, it is thought by some to be superior to arrow- 
root or sago.” ? 

A number of varieties of citrous fruits are grown in places 
where climate will permit. Oranges, grapefruit, and tangerines 
at times enter into the export trade of some of the countries. 
The bitter orange grows wild in Paraguay. The leaves are the 
raw material from which is extracted the oil of petit-grain, 
which is used as a base for perfumes. Paraguay sometimes ex- 
ports from one to two hundred thousand pounds a year of this 
product. 

Many Latin American countries produce grapes, and in Argen- 
tine they are grown on a large scale for wine making. Mendoza 
is the center of the industry. Some 300,000 acres are devoted to 
this product. The output is light wine which is largely consumed 
in Argentine. Grape production in 1925 amounted to about 
115,000 metric tons. A small portion of this crop was consumed 
locally, and the balance was used in the production of raisins 
and wine. 

A great variety of vegetables are consumed throughout Latin 
America, including the ordinary garden products known in North 
America, but including other kinds which are not cultivated in 
this country. Some are of spontaneous growth, others are culti- 
vated, usually for local consumption. There are a number of 
kinds of potatoes, including the yellow variety, which is different 
from our sweet potato, also yams, arum, manioc, certain kinds 
of yucca, etc. In some portions of South America manioc or 


2A. 8. Peck, Industrial and Commercial South America, p. 48. 4 
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cassava is the chief food of natives and of laboring classes. It is 
a cultivated plant in portions of Brazil, Peru, and Bolivia. 

Mandioca is the source of the tapioca of commerce. This plant 
was cultivated by the Indians of Brazil before the coming of the 
Portuguese. According to their legends it was a gift of the gods 
during a period of famine. The development of the knowledge of 
the cultivation of the plant was probably a rather simple matter, 
but it is remarkable that the natives learned to extract the 
deadly prussie acid which is contained in the plant. Enock refers 
to the product’in the following words: 


The mandioca, which corresponds to the cassava of other countries, 
grows wild throughout Brazil; generally it is a shrub some 4 feet in 
height, which, when cultivated, develops on its roots tubers of various 
shapes and sizes. The farinha is made for home consumption by the 
ancient process of washing, pulverizing, and squeezing the root to express 
the juice, and then by grinding and roasting. The best quality of farmha 
has the consistency of coarse, whitish sawdust after the process, and is 
agreeable and nutritious, but the inferior kind, which is that forming 
the food of the poorer classes, is in the form of brownish lumps, much 
less inviting and wholesome.’ 


Because of its great yield mandioca is a labor-saving crop. It is 
estimated that its food value per acre in Brazil is equivalent to 
that of six acres of corn. 


THE BANANA CROP 


From the point of view of the export trade, bananas are the 
most important fruit of Latin America. They are, moreover, a 
relatively new acquisition to the commerce of the world, at least 
on a considerable scale. Consumption, however, dates back to 
prehistoric times. The botanical name, Musa sapientum, conveys 
some idea of the ancient traditions connected with the plant. 
It was believed that the ancient sages of India reposed beneath 
the shade of the trees and ate the fruit. India may have been the 
original home of the plant, but in the course of years it was 
distributed in many lands. It is now a staple product in prac- 
tically all tropical and subtropical climates. 


*R. Enock, Republics of Central and South America, p. 93. 
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Although existing in some sixty or more species, only four are 
of industrial importance. First, the Musa sapientum, which in- 
cludes the majority of the bananas supplied to the markets of 
the western hemisphere; second, the Musa cavendishiu, a Chinese 
or dwarf variety grown in South China, in‘the Canary Islands, 
and in some of the islands in the Indian and Pacific oceans; 
third, the Musa acuminata, grown ‘in the East Indies and in 


United Fruit Company 


Bananas under irrigation in Colombia 


the Malay Archipelago; and fourth, the Musa paradisiaca, taking 
its name from the legend that the tree flourished in the Garden 
of Eden; the variety last named is plantain, which is found in 
practically all the regions where the other kinds grow. 

These products have been an enormous advantage to the 
human race as a source of food supply, and even now they serve 
as the starchy part of the diet for millions of people. But until 
very recent years the product was consumed where it was»grown. 
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The forerunner of the North American trade was a few bunches 
brought by schooner from Jamaica to Boston in 1870. In the 
next few years small shipments were made also to New York, 
Philadelphia, and Baltimore. A shipment of 250 bunches from 
Colon to New Orleans in 1872 was more than enough to flood the 
market. At this time the fruit was looked upon as a curiosity. 
The history of the banana in the British market is a counterpart 
of that in America. The first shipment was made from Madeira in 
1878, and from the Canary Islands in 1882, but it was some 
years before this product was established in the British markets, 

The North American supply is obtained chiefly from the coun- 
tries bordering on the Caribbean Sea and the Gulf of Mexico— 
Guatemala, Costa Rica, northern Panama, Mexico, Colombia, 
and Jamaica being the chief exporting regions. In most instances 
the plantations have been developed by foreign enterprise, Ameri- 
can capital taking the lead both in management and ownership 
of plantations, and in transporting and marketing the product. 
In some Central American countries the banana is sometimes 
grown as a kind of joint product along with coffee. The former 
serves to shade the young coffee tree. The use of the two crops 
in this way has recently enabled Costa Rica to expand her pro- 
duction of bananas and to increase her shipments to the United 
Kingdom. 

The production of bananas has become a highly organized 
industry. Not only are the plantations carefully laid out and 
operated under a system of division of labor, but the methods 
of transportation by land and sea are subjected to the same kind 
of organization. Trunk and tram lines usually connect the planta- 
tion with points of shipment, whence the product is carried to 
market, usually in refrigerator cars, and unloaded at ports of 
destination—very often by special equipment, and under the 
direction of men who are skilled in the business. 

Bananas constitute the largest single import of fruit products 
into the United States. While a considerable variety of foreign 
fruits are brought into this country, including grapefruit, lemons, 
oranges, pineapples, dates, figs, and olives, the annual value of 
the shipments is small compared with the value of the bananas. 
In fact, this commodity frequently amounts to from 50 to 60 
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per cent of the total value of imported fruits. The value of such 
imports is given in the table below. 


VaLuB orf Fruits Imporrep IN'’To .THE Univep States, 1926 


Kind ‘ Value 
Bananaskecgeekeyot ter ote. coe eee $31,684,000 
OliViess Sek Porsi aa svavie pene oe ee Soe 4,351,000 
d NTAcRYE eae se AC oP Geli OARS COIS 3,017,000 
VJ BGCR ere eves ee ca ayo SresetyAe ta Tae ere ore en eee 2,635,000 
Pineapples, including the prepared and 

PLESCIVEC Sr. sheets en ere 2,500,000 
Cherries, prepared and preserved....... 2 400,000 
IDASHANAR 2 HERS Soca sorC Om MOG Goh 1,700 COO 
VANS OGHENGs A ericitvanacteck teeth srl Peaoc iter neers 6,175,000 

ROTA rank owen eee ery Meee ooo $54,463,000 
PINEAPPLES 


This plant succeeds in almost any region where there is suffi- 
cient heat and moisture. It does not require the great heat of 
the tropics, but, on the other hand, it is exceedingly sensi- 
tive to cold. It is grown in a number of places in the western 
world, including Mexico, Cuba, Porto Rica; in several of the 
South American countries; and to some extent in the Bahamas. 
It is the second most important crop in the Hawaiian Islands, 
where the industry is more highly organized than in any other 
place in the world. The pineapple industry is important in the 
Malay Peninsula, the export, largely as canned product, reaching 
the outside world through Singapore. The product is also success- 
fully grown in Queensland, Natal, and the Gold Coast. The 
commercial world is interested in the pineapple only as a fruit, 
but the natives in the growing countries use the fiber for a 
number of purposes, such as the production of cloth, rope, and 
cordage, and in some cases they make an excellent fabric. 


FRUITS IN THE MEDITERRANEAN COUNTRIES 


In some respects, the countries bordering on the Mediterranean 
are one of the most important areas in the world for the produc- 
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tion of fruits. For one thing, they contribute a number of char- 
acteristic products to international commerce. Some of the special 
contributions of this region are olives and olive oil, grape wines 
of many descriptions, figs, dates, and certain citrous fruits. 

Through the ages the products of the olive tree have added 
enormously to the welfare of the people in the countries where 
the tree grows. This is recognized ‘in legendary lore. Athene and 
Neptune desired possession of Athens and the reward was to 
go to the one who produced a gift most useful to man. Neptune 
struck the grovnd, and a horse appeared; but Athene, with 
greater wisdom, according to the legend, “planted the olive, 
and the gods gave her the city, rightly judging that hers was the 
more valuable gift. An olive branch was regarded as the symbol 
of peace, and a crown of wild olives was considered the highest. 
reward of bravery.” # 

It is impossible to decide upon the merits of the decision of 
the gods, but it is true, nevertheless, that the olive has served 
many valuable purposes. The fruit itself is not only an important 
article of consumption, but the oil, among the poorer classes in 
the producing countries, takes the place of butter and other ani- 
mal fats. It is used for cooking and is spread on bread as we 
would use butter. Nor is this all. The olive is the source of a 
number of important by-products. The fruit is subjected to a 
number of pressings; the first yields a small quantity of the 
best oil; poorer grades are obtained from the second and third 
pressings. The residue is used for the manufacture of soaps, or 
converted into oils for lubricating and illuminating purposes. In 
many regions the extraction of the oil is still performed by a 
crude hand press. The olive is esteemed not only for its oil, but 
for the pickled products which appear in the markets as green 
and ripe olives. 

The products of the olive tree which enter export trade origi- 
nate chiefly in Spain, France, Italy, and Greece, but the tree is 
cultivated in a number of parts of the world, including California, 
and to some extent in Argentine, the tree having been introduced 
into that country by the Italian emigrant. Production of olives 


4J. C. Cunningham, Products of the Empire, p. 137. 
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is an established industry in South Australia, and it is claimed 
for this section of the world that the fruit is destined to be of 
great importance. The olive trees of Turkey produce abundantly 
every alternate year, a fact which is recognized by the collector 
of the tithes “in order to establish an appropriate compensation 


ix 


for the years of scarcity.” *® Prior to the War the acreage in 
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Turkey devoted to olives was about 500,000, or about one-tenth 
the area used for this purpose in Italy. Many of the fruit-bearing 
trees in southwestern Anatolia, their principal habitat, were de- 
stroyed during the retreat of the Greek army. The production of 
olive oil in some of the leading Mediterranean countries is shown 
in the table on page 309. 

Figs are chiefly the product of Asiatic Turkey, although they 
are grown in several parts of the world, and with a little experi- 
mental enterprise cultivation could be considerably extended. 


°C. B. Ravndal, Turkey, p. 100. 
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Propuction oF OuivE Orn, 1925 anp 1926 
(gallons) 


Country 1925 1926 
AI QVETS MAS fie on tain ttre ae 7,245,000 3,187,000 
(GTEC CEE eacomennteoe cue eaten hee ¢ 16,626,000 30,419,000 
ita lWekeee ecm eee es ke means 38,871,000 49 313,000 
SOSA ameter erePecen sverectame stele hte crear. » /94,900,000 67,213,000 
DGD AT ate ict some ae te < 157,642,000 150,132,000 


CG 

The history of production in California bears out this statement. 
In 1926 California produced about 26,000,000 pounds of figs, 
which supplied about one-third the needs of our domestic 
markets. In Turkey, production for commercial purposes is con- 
fined to nine or ten districts lying to the south and east of the 
city of Smyrna. This city handles the entire export trade. In 
1913 production amounted to 19,500 tons, and in 1924 to 26,000 
tons. The United States and the United Kingdom are the prin- 
cipal markets for the Smyrna fig crop. 

Dates are the fruit of a variety of palm which thrives prin- 
cipally in north Africa, not far from the Mediterranean. The 
commercial supply is obtained from Algiers, Morocco, Egypt, 
Persia, and Mesopotamia. From fifty to seventy million pounds 
of this product are imported and consumed annually in the 
United States. 

The Mediterranean area is also a great source of currants, 
raisins, and grapes which are produced in enormous quantities 
in all the countries bordering on this sea. Currants are the prod- 
uct of a seedless grape which grows abundantly in Greece and 
in certain outlying islands, frequently called Corinthian grapes. 
The production of this country in 1926 amounted to 256,790,000 
pounds. Although Greece has been for years the chief source of 
supply, production is growing in other parts of the world, as in 
California and in the basin of the Murray River in South 
Australia. 

The Mediterranean fruit industry which has reached the high- 
est degree of development is the growing of grapes and the pro- 
duction of wines. The four principal wine-producing countries 
manufactured over 3,800,000,000 gallons in 1925. If this seems 
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to be a shocking figure, there is some consolation in the fact 
that not more than 15 or 20 per cent of this enormous production 
was consumed outside the producing countries, and this large 
use 1s partly due to poor water supply. Even primitive man 
learned the art of using alcoholic beverages to protect himself 
against the attack of certain diseases which he attributed to 
impure water, and wine is drunk in many countries today, partly 
for the same reason. 

Other countries of southern and central Europe grow grapes 
and produce wine, but the industry elsewhere is of small impor- 
tance compared with that of France, Italy, Spain, and Portugal. 
In 1924, the last-named country exported more than 500 million 
gallons of wine, of which about 148 million were port. The output 
of some of the principal producing countries is shown in the 
following table: ® 
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Propuction or WINE IN CertTaIn Counrrigs, 1925 anp 1926 


(gallons) 
Country 1925 1926 
PNT OM ETS alr etics,s aystay's ole 3.0 ore tave 293,592,000 201,508,000 
TENG ae SE ce ee ‘ 1,658,123,000 1,077,499,000 
Italy Geri oS OE ee 1,198,464,000 979 440,000 
Socal immer ie ert Tae Nc eects j 705,272,000 416,162,000 
BNGDAT a ORR ects Sens oe es 3,855,451,000 2,674,609,000 


The wine-making industry yields a considerable number of 
important by-products. The pomace, which is the residue of 
pulp and skins left in the vat after fermentation, is the source 
of cheaper grades of wines and brandy. In some places, pomace 
is used as feed for cattle, and the seeds are fed to cattle and 
poultry as a substitute for cereal feeds. The seeds are also a 
raw material for the manufacture of oil, which, when refined, 
may serve the same purpose as olive oil; and from the tartar, 
which is deposited on the sides of the vat, is produced the cream 
of tartar which is used in the baking arts. ; 

The Mediterranean countries are also the source of a consider- 
able variety of nuts which are more or less a characteristic of 
the region. Filberts are exported from Spain and Asiatic Turkey; 
almonds from Spain, Italy, Turkey, Portugal, and Morocco; 
Turkey also exports pistachios and pignolias (the edible seeds 
of the pine cone), these nuts being largely a product of some of 
the southern Turkish provinces. Almonds are produced in other 
parts of the world, and climatic conditions elsewhere seem to 
indicate that cultivation can be more widely diffused than at 
present. Some 15,000,000 pounds were produced in the United 
States in 1924, chiefly in California, and there is promise of 
growing industry in Victoria and Queensland. 

The citrous fruits are also characteristic products of the Medi- 
terranean area, although they are produced rather extensively 
elsewhere. Oranges, lemons, and limes are the most important, 
although the citron is cultivated to some extent. 

Oranges, at least in Europe, are a much more modern fruit 
than figs, dates, and olives. They were not known in the Medi- 
terranean countries before the fifteenth century. They are sup- 
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posed to have been introduced by the Portuguese navigators into 
the Azores and Portugal, whence cuitivation spread into Spain, 
and to some extent into other countries. There are many varie- 
ties of oranges, distinguishable by the ordinary observer by the 
size, shape, and flavor. Possibly they have all‘ originated from 
two varieties, namely, the sweet, or Chinese orange, and the 
bitter variety. This fruit was probably tMmdigenous in India and 
spread thence to the east, and later towards the west. Oranges 


Burgert Brothers 


Citrus groves in Florida 


have been cultivated in China, Japan, and the Indian archipelago 
for many centuries, but they were first introduced to the western 
world as one of the results of Spanish and Portuguese explora- 
tions. In recent years, scientific selection and cultivation have 
multiplied the number of varieties, and possibly have obtained 
a better adjustment of quality to the popular demand. 

Spain and Italy are the chief producers in Europe, and the 
principal sources from which Europe is supplied, although the 
fruit is imported also from the United States, the West Indies, 
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Asiatic Turkey, the Azores, and to some extent from South 
Africa. In 1926 Spain exported more than 1,500,000,000 pounds, 
and Italy about 300,000,000 pounds. The industry is relatively 
new in the United States, having developed with the growth of 
California and Florida since 1860. But this country now supplies 
its own needs. Production in 1924 amounted to over 27,000,000 
boxes. Sicily is the chief source of supply of lemons for European 
consumption, and limes are obtained from the West Indies, prin- 
cipally from Dominica. The United States is also a producer of 
lemons, the crop*of 1919 amounting to 6,500,000 boxes. This did 
not supply the domestic demand; and this applies also to grape- 
fruit of which we produced 3,600,000 boxes in 1919. 


PRODUCTS OF THE ORIENT 


We have already observed that many of the fruits which are 
now cultivated in Europe and the Americas were native products 
of Asia, and many varieties are still important articles of con- 
sumption. We might add other more or less specialized products. 
Jujubes, or Chinese dates, are a product of the drier regions of 
the north; the natives prepare them for consumption by drying 
and sweetening, occasionally adding honey. This fruit has been 
recently introduced into California. The Chinese persimmons 
exist in many varieties; the red hawthorn of north China is a 
source of jellies and preserves; the litchi, known in America as 
the Chinese nut, is a product of the southern provinces. Among 
the other products are pomelos, Chinese wild pears, apricot 
kernels, which are similar to the American almond, bamboo 
sprouts, velvet beans, and ginger. Vegetable gardening is an old 
art in the country. 

The soybean is one of the most valuable products of the 
country. 


Bean oil is used very extensively in China for cooking purposes. Beans 
are used to manufacture imitation meat foods for vegetarians. There 
are restaurants in China which serve fried chicken, fried ham, etc. made 
of bean composition, but so cleverly done as often to deceive the palate. 
Bean milk is not’ uncommon. The Chinese have developed no dairy in- 
dustry but obtain their needs in butter and fat from bean products. 
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Bean oil is also used for making soaps, as an illuminant, to coat water- 
proof cloth and paper, and for preparing paper for lanterns and 
umbrellas.’ 


It might be said in passing that both manufacturing and house- 
hold consumers in the United States have learned to use the soy- 
bean. In 1919, about 113,000 acres were planted with this crop. 
The oil is used in the manufacture of soap, and toilet powders, 
and for cooking and salad oil. 

In India, rice and wheat are important food materials, but 
they are supplemented by other products which are more or less 
characteristic of the country as a whole, or of certain regions. 
The pulses—chiefly gram, mash, and mung—are consumed 
throughout the country. The plantain is a common food. Large 
gardens are devoted to it in some places, but it is often grown 
in small patches around the homestead. In many parts of India 
it ranks next to the mango as a staple article of food. The 
coarser kinds are usually cooked before eating. Plantain meal is 
prepared by slicing the core, drying in the sun, and then pul- 
verizing and sifting. The plantain is said to be a most economical 
crop not only with respect to its high yield, but to the many 
uses to which plant and fruit can be put. With regard to its 
general utility it resembles our Indian corn. An acre will “sup- 
port a larger number of people than a similar area under any 
other crop, and the immense yield may be preserved for an in- 
definite period by drying the fruit and preparing the meal.” ? 
The flower heads are cooked, as a rule in curries; the inner por- 
tion of the stem is prepared for food purposes; shoots and tops 
of the young plant are consumed as vegetables, and as fodder 
for sheep and cattle, and the roots are fed to cattle to increase 
the quantity of milk. And finally, the fiber is manufactured into 
cordage, mats, and coarse paper. 

Curries, compounded in many ways, are consumed by most 
Indian families. Such compositions contain some cereal or vege- 
table product with the addition of spices and condiments to suit 
the tastes of the consumers, as for example, “coriander, tumeric, 

°China, Trade Promotion Series, No. 88 (U. 8. Department of Com- 


merce), p. 229. 
“H. D. Baker, British India, Special Consular Report No. 72, p. 397. 
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cummin, pepper, dry ginger, fenugreek, cardamoms, chillies, mace, 
mustard, cloves and poppy seeds.” * It is sometimes said that 
man is omniverous, but the American and European digestion 
has some trouble in disposing of Indian foods. Nevertheless, in 
India the curries are said to be good for weak stomach, and for 
imperfect digestion. The outside world must wonder what the 
Indian digestion is at its best. But the consumers of this country 
relish other products which are even less inviting to European 
consumers. Mango chutney is a fair example. By way of prepara- 
tion the fruit is beiled in vinegar until tender. It is subsequently 
mixed with another preparation composed of “pulped dried apri- 
cots, almonds, ground green ginger, garlic, red chillies, and 
ground mustard seeds,’® which portion of the composition is 
prepared by boiling with vinegar and sugar. From our point of 
view the interesting feature is the use which this people has 
made of nature’s varied product. 

India produces a great variety of oil seeds. Sesame, grown in 
peninsular India, is used largely in the manufacture of soaps, 
and large quantities are exported. Linseed is grown principally 
in Bengal, and in the United and Central Provinces. This plant 
also supplies a large export trade. North India produces large 
quantities of cruciferous oil seeds, such as rape, toria, and sarson. 
These crops are frequently used in some system of rotation, since 
they grow quickly and leave the soil in good condition after 
harvest. Ground nuts are staple products in many parts of India, 
and the country produces many kinds of fruits and melons, the 
latter including the “garma,”’ a summer melon, and the “sarda,” 
produced in autumn. The juice of the wild lime is used uni- 
versally for flavoring soups, curries, fish, and other dishes. 


STAPLE FRUITS AND VEGETABLES 


There are a vast number of these products, which are more 
or less common to all countries, although the varieties differ 
from place to place. Market and truck gardening are widely 
diffused industries, practiced in practically every region where 


® Baker, op. cit., p. 267. 
* Ibid. 
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people are congregated. The quality and quantity of the product 
usually depend on the skill of the gardener. The gardening in- 
dustry has reached the highest stage of perfection in France, 
Germany, Holland, England, and the United States. In each 
case, certain regions are noted for their garden products. The 
needs of dense populations, concentrated into great communi- 
ties, have made systematic cultivation necessary, and the condi- 
tion is further complicated by the existence of highly specialized, 
and diversified, tastes which require for their satisfaction an 
extensive system of grading, from the common potato to the 
various articles which may be regarded more or less as luxuries. 
To a large extent the gardener makes the conditions under 
which he works. He creates the kind of soil which is needed for 
his specialized products, and he often forces the growth of the 
crop in greenhouses, and otherwise. 

Potatoes, and beans of many kinds, are staple foods in prac- 
tically every part of the world. The cultivation of beets, cabbages, 
carrots, celery, lettuce, cauliflower, cucumbers, eggplant, kohl- 
rabi, onions, parsnips, peas, turnips, and tomatoes are widely 
diffused over the earth. The consumption of dandelion greens, 
okra, leek, collards, gherkins, kale, chards, cress, and endive may 
be less widely distributed, but they attract a vast number of 
consumers. Apples, pears, peaches, plums, and cherries are among 
the most widely distributed of the fruits, varieties and qualities. 
differing from region to region, and from country to country. 
The inertia of consumption has much to do with fixing of certain 
qualities in both fruits and vegetables, and a people that does 
not respond readily to the allurements of variety often adheres 
to a few products, although greater varieties may be offered. 
Fad and folly sometimes determine the selection of fruits and 
vegetables, as is indicated by the quality markets in any great 
American city, where consumption is often dictated by novelty 
rather than by consumption qualities, or staple characteristics. 


THE TRADE IN FRUITS AND VEGETABLES 
Not many years ago the production of fruits and vegetables 


was a local industry, the commodities being consumed in the 
* 
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localities where they were grown. The only exception was the 
case of dried fruits and dry vegetables, which were not as perish- 
able as the fresh varieties. The development of rapid transpor- 
tation during the last seventy years, the introduction, shortly 
after 1870, of methods of refrigeration, and the growth of the 
newer industries engaged in the canning and preserving of fruits 
and vegetables, have made possible a great extension of the 
market. But even now, the vast majority of the commodities 
which appear on the table of the average household are the 
product of farms Tocated but a short distance from the place of 
consumption. 

Under certain conditions there is some exchange of products 
between rather distant regions within countries, and among coun- 
tries. Sometimes this is due to the specialization of production 
in regions which offer unusual advantages for growing, as with 
melons, grapes, citrous fruits, and out-of-season products grown 
in some of the warmer regions. In the United States this is true 
to some extent with potatoes. In 1926, more than 4,300,000 tons 
of this product were carried on our railroads. In the same year 
more than 10 per cent of the American potato crop was grown 
in Maine, and there was a notable concentration of the industry 
in New York, Michigan, Wisconsin, Colorado, and Idaho. But 
every state in the Union produced potatoes, which indicates that, 
notwithstanding the long-distance marketing of a certain portion 
of the crop, the local farmer administered to the needs of many 
of the near-by markets. 

There is some international trade in fruits and vegetables, 
although the amount is remarkably small, considering the magni- 
tude of consumption. To take an example frorn the United States, 
in 1926 the value of our exports of fruits and vegetables, in- 
cluding canned goods, was less than 3 per cent of our export com- 
merce, and the ratio of imports of such goods to total imports 
was about the same per cent. Certain specialized commodities, 
which are produced under favorable circumstances elsewhere in 
the world, make up the bulk of the international trade in fruits 
and vegetables. This includes, of course, olives, figs, dates, citrous 
fruits, bananas, apples, and nuts. Small quantities of American 
apples are exported to Ceylon and Australia; potatoes and onions 
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from Bermuda are sent to American and European markets; 
lima beans from Madagascar find their way to both Europe and 
America; all kinds of early vegetables, grown in Algiers, are 
carried by fast steamer to Marseilles, whence they are distributed 
through France. Small amounts of garden crops cross all the 
national borders of Europe, but, as compared with the total com- 
merce, such exports and imports are small. 

In 1926 the imports of fruits and vegetables amounted to only 
2 per cent of the import commerce of the United Kingdom. Apples 
were the most important product, amounting to $46,400,000, 
and oranges were the next most important, valued at $37,100,000. 
In the case of Germany, the percentage was even smaller. Im- 
ports of fresh vegetables amounted to $23,596,000, and of oranges, 
to $13,600,000. And a similar condition prevailed with regard 
to France. This indicates that the countries of the world largely 
supply themselves with products of orchards and gardens, and 
confine their importations chiefly to such products as cannot 
be produced to advantage at home. But this is not to say that 
this type of commodity ranks low in the list of consumable 
goods. We have already indicated that the vegetable products 
are in many cases the mainstay of the people in many parts 
of the world. In the United States, in 1924, the total production 
of fruits and vegetables was a little more than $2,000,000,000, 
of which the vegetables amounted to $1,300,000,000, and the 
canning and preserving industries, based on the products of 
garden and orchard, produced commodities valued at $688,- 
000,000. A similar explanation would apply to other countries. 


THE POTATO 


We have reserved the place of honor in this chapter—the final 
entrée—to the potato, sometimes called the “king of vegetables.” 
That it merits this title is shown by the fact that in the United 
States, at least, the value of the crop is about 65 per cent of that 
of all the vegetables. In several of the European countries its 
relative importance is even greater than in the United States. 
The known output of the world is more than 5 billion bushels, 
but actual production is much greater because the potato is 
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grown in many places where no records are kept. Production 
in the leading countries is shown in the appended table. 


Propuction or PoraTors IN CprraIn Countriss, 1926 


Country Bushels 
Rune Puseeles Oia as Remi h Ne oS cbs 1,865,794,000 
(ernan yee eee ee sale ote 1,103 420,000 
RG lial ate fe aie ena Hele ieee Sana 914,117,000 
HAT Cem whtey de oft) acne Hoe re Gre AR PRPS 384,300,000 
United eS taeces poet sees meson es 356,360,000 
ited mkt edoea eee Hee hoe 176,617,000 

EDOWA Tear Ween orci rica tne ecere icy eee 4,800,608,000 


It is interesting to observe that the preéminent position which 
North America holds in the production of cereals is not main- 
tained in the growing of potatoes. The combined crop of Canada, 
the United States, and Mexico is less than 10 per cent of the 
annual production of Europe. 

The potato was cultivated by the aborigines along the west 
coast of South America for years before the Spanish discoveries. 
For several hundred years the Europeans paid very little atten- 
tion to the vegetable. Sir Francis Drake is said to have intro- 
duced the potato into England in 1586, but its possibilities as 
a food product were not regarded seriously until about the mid- 
dle of the eighteenth century. An occasional failure of the grain 
crops gradually brought home to the people a need of diversifi- 
cation of crops; and this became more necessary, in subsequent 
years, with the growth of population, which, in addition to an 
insurance against the failure of grain crops, made necessary the 
development of a cheaper food than the cereals. No doubt the 
cheap potato was itself a factor in the multiplication of numbers, 
at least in some European countries, and thus there was set up a 
vicious circle. In recent years the development of potato growing 
in certain countries of Europe has been stimulated somewhat by 
the use of this vegetable as a raw material for various manufac- 
tures, such as starch, alcohol, potato flour, fodder meal, and 
other products. In fact, with respect to the number of products 
which may be obtained from it, the potato is becoming a rival 
of corn. 
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Naturally, with the growing importance of this vegetable, ex- 
perimenters set to work to improve its quality. They set as their 
“standards of potato excellence . .. good shape, white flesh, 
strong growth, hardiness, fine fiavor and early ripening.” This 
was a big order but, at that, they were not content. The list 
has been further amplified. The potato “must not be soggy when 
cooked, nor yet too lumpy. The yield’ must be heavy, and re- 
sistant to disease, and a popular fancy demands of the finest 
grades that they shall be round or oval and flattish. Also con- 
vention has outlawed the red-skinned potato, except in the south- 
ern states.” 1° 

Under more intensive systems of cultivation the European 
countries succeed in obtaining a higher yield than the United 
States. In the United Kingdom, for example, it is about 222 
bushels per acre, in Germany 183 bushels, in Poland 178 bushels. 
However, the yield in this country has increased during the last 
fifty years. During the ten-year period from 1866 to 1875 it was 
93 bushels, but in a five-year period from 1921 to 1925 it was 
106.9 bushels. This yield, in the United States, varies greatly 
from state to state as a result partly of growing conditions, and 
partly of the skill of management. The yield in New Hampshire 
in 1925 was 250 bushels per acre, and in Maine 214 bushels, but 
in many states it dropped below 80 bushels. 


QUESTIONS 


1. What vegetables are produced practically the world over? How do 
you account for the wide diffusion of these vegetables? 

2. Name some fruits and vegetables that are more.or less local, or 
national, in their use. Why has not their consumption become more 
widely diffused ? 

3. Why is the production of fruits and vegetables as a class of com- 
modities so widely diffused? 

4. Do you think that backward peoples, or countries, choose the fruit 
and vegetable crops for cultivation which can be produced with the 
least amount of labor and expense? Why? 

5. Give a brief account of the introduction of the banana as an article 
of commerce. Since it has been grown for many centuries, why did it 


“D.C. Peattie, Cargoes and Harvests, p. 167. ® 
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become an article of international commerce only within the last sixty 
or seventy years? 

6. Estimate the economic importance of the banana and the potato 
to the peoples of the earth. Why are these commodities important? 

7. Discuss the important fruit products of the Mediterranean area. 

8. Estimate the economic importance of olives to the countries in 
which they are produced. . 

9. Estimate the importance of wine»making in the Mediterranean 
countries. Why has this industry_reached such extensive development 
in these areas? é 

10. State the rdle of the soybean in Chinese consumption. 

11. Discuss the export trade in fruits and vegetables giving the chief 
characteristics. 

12. Account for the very general use of the potato as a food product. 
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CHAPTER XVI 
LIVESTOCK 


Men and domestic animals inhabit about the same areas—a 
condition which is rendered necessary by the many services 
which animals render to man. They have been used from time 
immemorial as beasts of burden, as draft animals for farm pur- 
poses, for food products, and as sources of clothing, whether in 
the form of wool or leather. In recent years, meat products of 
various kinds have become important articles of international 
commerce, and the chemist has discovered that hundreds of 
useful products can be manufactured from the refuse of the pack- 
ing houses. The modern animal industry now supplies not only 
meats, butter, milk, and cheese, but hides, tallow, grease, fer- 
tilizers, products of horn and bone, raw materials for the manu- 
facture of soap and glycerine, and many pharmaceutical prod- 
ucts. All in all, the animal industry has become one of the most 
important branches of economic activity in some of the countries 
of the western world. 


CONSUMERS AND NONCONSUMERS OF MEAT PRODUCTS 


Naturally, all our ideas are colored by occidental points of 
view, and this applies as well to our concept about consumption. 
At first thought we might be inclined to say that the use of meat 
is universal, but this is far from the truth. A very considerable 
proportion of the population of the world does not consume meat, 
and other portions of the world population are most selective 
in this consumption. Many factors decide the course of use. 
The economic element—the ability to buy—often plays an im- 
portant part. At least in densely populated areas, particularly 
where the people are living close to the margin of subsistence, 
the use of meat products must be rigidly restricted because the 

322 


LIVESTOCK 323 


people cannot afford to make extensive use of land in rearing 
animals. And, if they are poor, as is often the case with people 
living in densely crowded regions, they cannot afford to import. 
But habits of consumption, and tradition, and what is of greater 
importance, the injunctions of religion, frequently impose rigid 
restrictions on the eating ‘of animal products. 

In various parts of the world vegetable oils have begun to 
compete with animal fats both in manufacturing uses and in 
household consumption. Copra oil is used extensively in Europe 
in the manufacture of butter, and margarine, manufactured in 
the United States, contains large quantities of coconut, cotton- 
seed, and peanut oils. The margarine output of the United 
States in 1925 amounted to 215 million pounds. Substitutes of 
this kind will increase unless the price of meat products can be 
reduced. In Italy, olive oil is a rival of animal fats both for 
cooking purposes, and among the poorer classes as a substitute 
for butter. Rural families in this country often keep their own 
pigs and manufacture the products, but per capita consumption 
is relatively small. Possibly, the habits of consumption have 
something to do with these conditions. For centuries the staple 
articles of Italy have been fruits, vegetables and vegetable oil, 
and bread and macaroni; and these consumption habits have 
been largely reénforced by economic conditions, for many of 
the people cannot afford anything but a very meager meat diet. 

Religious prohibitions are a large factor in determining the 
use of meat in India. The religion of most of the Hindu sects 
prohibits the use of meat of any description, and the Moham- 
medans are forbidden to eat pork. Under these conditions the 
meat requirements of the vast population of India is reduced 
to the minimum. In a way, these restrictions are fortunate, partly 
because the people have been forced to find cheaper, and possibly 
more wholesome, substitutes, and partly for the peace of mind 
of the people who are relieved of the struggle for what might 
be considered a necessity of life. In fact, the country could not 
support a per capita consumption equal to that of some of the 
European countries. A similar economy takes place in the use 
of butter. The ranking milk product of India is ghee, obtained 
from the milk of the buffalo. This product is sterilized in order 
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to prevent it from becoming rancid in the hot climate of India. 
But as a measure of economy it is also largely adulterated with 
fats and oils. Ghee has entrenched itself to such an extent in 
Indian consumption that it would be impossible to replace it 
with butter. A publication of our Department of Commerce 
gives the following reasons for this conclusion: “(1) The in- 
herent keeping capacity of ghee due td the prolonged high tem- 
perature employed in its manufacture; (2) the ready adjustment 
of the market price of ghee to the requirements for various 
grades, by adulteration with sesame oil, coconut oil, and animal 
fats; (3) the prejudice against butter as an article manufactured 
under conditions that may have brought it under the ban of 
religion or caste: ”? 

A different condition prevails in China. The Chinese have 
never developed the dairy industry, and neither butter nor cheese 
is in general use. Concoctions manufactured from beans largely 
take the place of milk. Except in Mongolia, cattle are used only 
as farm animals, and the number is remarkably small, even for 
work purposes, considering the vast amount of farm labor re- 
quired to produce the annual crops. There are probably not more 
than 30,000,000 cattle in all China. Here, as in other parts of 
the world where the consumption of meat products is small, the 
condition is probably due largely to economic factors, for at 
least in the densely populated areas the people could not support 
a cattle industry for food purposes. As a rule, farms are very 
small and the land must be worked intensively to support the 
farmer and his family. 

The condition is somewhat different with hogs and poultry. 
The latter largely forage for themselves. In fact, “Custom often 
decrees that any one family or household can raise no more than 
a specified number, as the fowls are allowed to roam about the 
village to find their food.” ? But, at that, the country produces 
a prodigious number of eggs. Upwards of 3,000,000,000 eggs a 
year are required to produce the albumen and yolk which enters 
the export trade. Hogs, also, are a part of the economy of house- 
hold or community, since they subsist in part, at least, on the 


* British India, Special Consular Report No, 72, p. 370. 
“Ohana, Tne ade Promotion Series No. 38, p. 274. 
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waste. The country contains large numbers of these creatures 
—from 60 to 100 million, according to some estimates. 


DOMESTIC PRODUCTION OF LIVESTOCK 


Only three or four places in the world produce large quantities 
of meat for export. These are the United States, Argentine, New 
Zealand, and Australia. Canada, Uruguay, Brazil, Venezuela, 
and the Unign of South Africa export certain amounts. But 
other countries produce considerable amounts for home con- 
sumption, sometimes with a rather large surplus for export. The 
first group of countries named above is the chief source of sur- 
plus production. 

The United States now produces enough of all meat products 
for domestic consumption, and in the case of pork and lard there 
is a large surplus for export. Home consumption is gradually 
absorbing the surplus of beef, and the export of this product 
has been declining. The average annual export for the five years 
ending with 1914 was 62,000,000 pounds, while in 1926 it was 
only 22,000,000 pounds. Whether or not we have reached our 
capacity for production is open to question. But there is no 
doubt that general farming has been encroaching upon the 
ranching areas for a number of years. For the most part, the 
open range passed out of existence about thirty years ago and 
since that time the rancher has not been able to rely on the 
free bounty of nature, but has been compelled to buy feedstuffs 
on a basis of gradually rising prices. The number of all cattle on 
the farms has remained relatively stationary since 1900, not- 
withstanding the increase in population. These conditions do not 
portend either an increase of production, or any additions to 
our export trade. In fact, the time is at hand when the United 
States, like some of the larger countries in Europe, will become 
more and more an importer of beef. 

But we are not anywhere near this margin in the case of pork 
and its products. As a matter of fact, the export of the several 
kinds of pork, exclusive of lard, amounted to 396,000,000 pounds 
in 1926, and allowing for annual variations, this is not much 
below the shipments of the five years ending with 1914. More- 
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over, this country has by no means reached its capacity for 
the production of hogs. The conditions under which these ani- 
mals are raised are quite different from those necessary for 
cattle; production is diffused among several million farmers, 
many of whom have not yet learned the proper conditions for 
raising and protecting the ‘stock. In 1926 this country exported 
698,000,000 pounds of lard. Inthe case of pork and its products, 
the United States is the largest exporter. In fact, our shipments 
in 1926 amounted to more than half the world total. The chief 
importers are“the United Kingdom and Germany, which to- 
gether take about 60 per cent of the total. The shipments of the 
chief exporting nations are shown in the table below. 


Woritp Trapp IN Pork AND Pork Propucts, 1925 


Country Pounds 
LUNES le SERPS ao gle Stee receeG anes ere eae 1,241 209,000 
IDISTANOME NEC” YF th yl oy ca ORO a 462,925,000 
INCH AGENCE) 335 Rim tcee eee SOCIO IS 259,464,000 
(CAITANC I= cece holo Cie ea ee ee Eee 156,717,000 
ImishmRTreerstabererat swe e+\¢s 5 ceete ar 78,280,000 
IROLAICrecear er ct toes es eet ws Seas 57,735,000 
JNIIIE  OREINNENESS i, a a ei i teat per rR 140,561,000 

ANCIUNG, Sig ho cis OER IID ce ne bere 2,396,891,000 


Notwithstanding the large exports of pork products, the 
United States produces primarily for the domestic market. In 
1926 only about 10 per cent of such products were exported, 
and in the case of beef it was less than one per cent. In spite of 
the large concentration of the packing industry in Chicago, 
St. Louis, Kansas City, and a few other places, packing estab- 
lishments are widely distributed over the country, and in many 
cases they handle a local product. The number of such estab- 
lishments in the United States in 1925 was more than 1,200. 

Germany produces meat products, including large quantities 
of both beef and pork, for domestic consumption. The exports 
are negligible. And this country has about reached its capacity 
under present conditions. There has been a marked change in 
the methods of the business since the close of the War. In 1914 
the pork business was highly industrialized and production was 


PIZOM oY UI OUTMS Jo NUNGIIASIG 


IUNIINIWOY 8.p140 My a4, fo fhiydvisboay ‘sayog pup your WoL 


Ov3H OCC'oOS'zar 


000'001 SLNASSYd3SY 10d HoVa TWLOL GTHOM 
2 


CA, 
A \y, 


LIVESTOCK 329 


on a quantity basis. Before the War the abundant supply of 
cheap Russian barley was an enormous asset to the industry. 
The young pigs “were started on skimmed milk, fostered with 
alfalfa and other pasturage, and later finished off with barley 
and potatoes. Today the German farmer has neither the 
skimmed milk nor the grains with which to feed the mature ani- 
mals.” * In the case of beef, Germany has also been an importer. 


U. S. Department of Agriculture 


Sides of beef in cold storage 


Before the War, Denmark, France, and Sweden, in the order 
named, were the chief sources of supply; but since 1920 Argen- 
tine has been the chief source. The rapid rise of the import trade 
seems to indicate that Germany is less able now to take care 
of domestic needs than before the War. 

France is also a large importer of both beef and pork; the 
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imports of the former amounted to 250,000,000 pounds in 1925 
and 57,000,000 pounds of the latter, although this country now 
exports small quantities of both products. Before the War France 
was largely self-sustaining with respect to meat products, the 
total imports amounting to only 81,000,000 pounds. The policy 
of protection gradually built up the home industry. With refer- 
ence to pork, the prewar supplies came from the Netherlands, 
Belgium, and Sweden, and the imports of salt pork were ob- 
tained chiefly from the United Kingdom, Germany, Belgium, 
and Ireland. Since the War, beef has been supplied to the French 
market largely from Argentine, Uruguay, Brazil, and through 
the United Kingdom. As with Germany, France has no surplus 
for export and must rely upon the outside world to make up 
the deficiencies of home production. Russia and Italy produce 
for domestic consumption with little or nothing for export. 


THE UNITED KINGDOM AS A MARKET FOR MEAT 


This country is the largest importer of meats and meat prod- 
ucts in the world, and it is also something of a reéxport market. 
The total imports of beef and its products in 1925 amounted to 
more than 1,854,000,000 pounds, and of pork and pork products 
more than 1,300,000,000. Britain also consumes over 500,000,000 
pounds of mutton annually, obtained largely from New Zealand, 
Australia, and Argentine. Practically every economic factor in 
the United Kingdom is unfavorable to a large domestic produc- 
tion of meat products. The country is chiefly engaged in manu- 
facture and trade, and the industrial forces are organized for 
these purposes. Moreover, the country is small and densely popu- 
lated: some 47,000,000 people live within an area of 121,600 
square miles, a region less than half the size of Texas. There is 
very little land available for a further extension of the industry. 
For some years Britain has not been able to supply more than 
from 50 to 60 per cent of domestic needs. On the other hand, 
the extensive commercial organization, including investments 
abroad in ranches and meat-packing plants, and shipping espe- 
cially adapted to the meat trade, add to the advantages of 
import. The country has about reached its capacity for produc- 
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tion, and if population continues to increase the meat supply 
must come more and more from the outside world. 

At present the principal sources of supply of bacon are Den- 
mark, the United States, and Canada, in the order named, and 
of hams and lard, chiefly the United States. New Zealand is 
the principal source of mutton, although large shipments are 
made from Argentine, Australia and Uruguay, given in the order 
of importance. About 70 per cent of the fresh and frozen beef is 
obtained from Argentine, and the balance is supplied for the 
most part by Uruguay, Australia, and New Zealand. Since these 
various countries look to the United Kingdom as their principal 
customer, the economic conditions in that country are an im- 
portant factor in determining the prosperity of their meat trade. 


COUNTRIES OF SURPLUS PRODUCTION 


Argentine —Until about 1880 the livestock industry of Argen- 
tine was represented only by the large herds of wild cattle which 
roamed the pampas, and which were hunted for tallow and hides 
—a condition which prevailed at one time in Texas, and even 
more recently in Colombia and Venezuela. The development of 
an orderly business for the supply of distant markets depended 
on the establishment of a settled government in this part of 
Latin America, because the industry required for its develop- 
ment the investment of foreign capital, not only in the opening 
of plantations, but in the building of railroads and the establish- 
ment of packing houses. The development of this industry both 
in its farming, and in its manufacturing and merchandising as- 
pects has been accomplished largely by investments from the 
United Kingdom and the United States. Funds from the former 
have been invested chiefly in railroad building and in farming 
lands, although some investments are in packing plants; and 
the ownership of ocean shipping is largely in the hands of the 
British—a situation which is sometimes embarrassing to the 
American packers in Latin America. In 1923 over £232,000,000 
of British capital were invested in the railways of Argentine. 
This made possible the opening of the interior and the de- 
velopment of cattle raising on a large scale. In addition, amum- 
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ber of foreign land companies have engaged in the raising of 
livestock, and there has been a large foreign investment in bank- 
ing facilities, including two large American banks. In 1923, four 
large American companies had a capital in the Argentine pack- 
ing industry amounting to,about $40,000,000, and this says noth- 
ing of the investment of several English and local companies. 

The growth of the packing business was not only a matter of 
the establishment of orderly government, and of building rail- 
ways and opening of plantations, but of the discovery of effective 
means of transporting fresh meat long distances. The capacity 
of the country for stock raising far exceeded the possible home 
demand for meat. Access to foreign markets was an indis- 
pensable condition to growth. This was made possible by the 
introduction of methods of artificial refrigeration. Some trade 
of this description, between the United States and England, 
began in 1874, but the methods were very crude, and what was 
more significant, the prejudices against refrigerated meat mili- 
tated against a rapid extension of this kind of business. Some 
of the early experiments in the transatlantic meat trade involved 
the freezing rather than the chilling of the product. The meat 
was frozen hard by using a solution of ice and salt and in 
this state shipped to the Smithfield Market. Later developments 
proved that chilling was a satisfactory method of preservation. 
The growing success of the new methods of transportation gave 
Argentine its real opportunity for development. But the next 
step was to improve the quality of the meat because the English 
market was selective. 

Some domestic, and even a little export, trade existed before 
the introduction of refrigeration. For years, some of the Latin 
American countries manufactured a salted and dried product 
known as “jerked beef.” This material still plays a part in the 
domestic trade of some South American countries. Quality of 
meat was not a factor in preparing “jerked beef,” but it was of 
the utmost importance when the trade turned to the refrigerated 
product. Thus, the next step in Argentine was to improve the 
grade of the stock. During the fifteen years prior to 1914, 
upwards of 45,000 animals, including cattle, sheep, horses, and 
pigs, were imported for this purpose. 
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Although Argentine is now a large exporter of meat, the coun- 
try is still much below its real capacity for production. In 1923 
Argentine contained about 37,000,000 cattle, 30,000,000 sheep, 
and 1,400,000 hogs. There has been a marked decline in the num- 
ber of sheep in the last dozen years, which is largely due to 
the competition of other kinds of agriculture. Sheep cannot be 
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Cattle on the plains of western Canada 


raised on high-priced land, and with the growth of wheat and 
cattle raising, they must be removed to more distant parts of 
the country. This seems to be taking place. At any rate, while 
sheep raising in some of the more northern sections is on the 
decline, it is beginning to grow in the south and in Patagonia, 
and packing plants have recently been established in that 
region. 

A considerable extension of the area devoted to livestock is 
possible with the further development of irrigation. Thus, “as 
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more land is irrigated for farming some persons suppose that the 
amount of stock will diminish; but Martinez, the leading au- 
thority, states that 50,000 square leagues will remain exclusively 
for breeding. This extent of territory will support 40,000,000 
horned cattle and 200,000,000 sheep, besides the millions which 
would be raised in the cultivated districts on the intensive prin- 
ciple. Patagonia has large régions suited only for stock rais- 
ing.” * This indicates that the country has by no means reached 
its capacity fcr production. 

A large amount of the success of Argentine as a cattle-raising 
country has been due to the use of alfalfa. It can penetrate into 
the semiarid soil and draw up moisture, and it has thus made 
possible the development of much of the waste land without 
the aid of irrigation. It has a higher animal-carrying capacity 
than the native grasses; in fact, it is maintained that an acre 
will support from one to two animals, while about eight acres 
are required with grass feeding. Moreover, alfalfa has the ad- 
vantages of both a long yield and a long harvest. From four 
to eight cuttings a year are possible, and in certain favored 
localities it will grow more than ten years without replanting. 
Alfalfa brings cattle to maturity quicker than native grasses. 
These various factors, taken in connection with its drought- 
resisting qualities, have made it a valuable crop. 

The bordering nations, Uruguay, Paraguay, and Brazil, are 
to all intents and purposes a part of the stock-raising area, of 
which Argentine is only one section. Uruguay has nearly reached 
its maximum production. The growing of alfalfa has not been a 
success, due to the fact that the subsoil is not suitable to its 
growth; but native grasses are available throughout the year, 
and continuous grazing is possible. But the country is relatively 
small and most of the land has been appropriated. 

Conditions are very different in south Brazil, which offers 
great opportunities for the further development of stock raising. 
The country produces enormous corn crops and possesses vast 
pasturage regions. In some regions the open-range system still 
prevails; and cattle roam for great distances without care or at- 


* Annie S. Peck, Industrial and Commercial South America, p. 318. 
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tention. As yet the ranchman has hardly begun to tap the real 
productive capacity of this country. Somewhat the same condi- 
tion applies in Paraguay. It is estimated that there are now 
about 5,000,000 cattle in this region, whereas the country could 
easily support eight times that number. 

Other regions in South America haye vast stretches of land 
which may be used for stock raising when the time comes. The 
Bolivian areas are as yet inaccessible; and this applies to much 
of the land in Venezuela and Colombia; thus far ranchers and 
packers have paid little attention to these countries. In Colombia 
the government has given financial aid to the establishment of 
packing plants, but the organized effort of large companies, simi- 
lar to those in Argentine, is required for the promotion of the 
industry. It is maintained that Venezuela is capable of support- 
ing 50,000,000 head of cattle under a system of organized agri- 
culture. While extensive grazing land affords good pasturage, 
there are but two short grazing seasons during the year. Much 
work must be done before the country can be put in a condition 
for capacity production, and this includes irrigation in some 
cases and drainage in others, and the opening of the country by 
transportation. As yet Venezuela has less than 700 miles of rail- 
way, and most of this either parallels the coast or connects some 
interior point with a port. All in all, South America offers the 
prospect of vast development of stock raising when the need 
arises, but much capita! must be invested in the undeveloped 
regions before this expansion can occur. 

New Zealand—tThis country is one of the few large surplus 
producing areas. The principal export is mutton, although in 
some years New Zealand ships from fifty to eighty million 
pounds of beef. The export of pork and bacon is of little 
importance. 

Both New Zealand and Australia labor under several great 
handicaps; the great distance from the consuming markets is 
one of the more important. It is rather remarkable that with 
the enormous population of Asia, all of which is inadequately 
supplied with meat, that the producers of Australia and New 
Zealand should be compelled to look to the more distant markets 
of Europe; we have already given the reasons for this condition. 


LIVESTOCK 337 


Until about 1882 sheep were raised in New Zealand only for 
wool. Due to the longer distance, the problem of transporting 
meat to Europe involved even greater handicaps than in the 
case of Argentine. But the development of methods of refrigera- 
tion stimulated production in Australia and New Zealand, as in 
other parts of the world. The earliest shipment from Australia 
to England was in 1880, and two years later export began from 
New Zealand. In this country meat and wool are joint products 
and the problem of the breeder is to discover a variety of ani- 
mals which will best serve the joint purpose. Thus, according to 
the local authorities, “the most profitable sheep for New Zealand 
is that which combines the best fleece and the most suitable 
carcass for freezing purposes, together with early maturity... . 
This is a class of sheep which some sheep-breeders have set them- 
selves to produce.” ® Britain was the original source of the breed- 
ing animals, and naturally, the strains in the islands are like 
those of the place of origin. The merino has been bred for years 
in South Island, and the Romney in North Island. But there are 
indications that the Southdown type is rising in importance for 
fat lamb production. Although the islands now contain a large 
number of meat-producing animals, they are still below produc- 
ing capacity. In 1923 New Zealand contained more than 23 
million sheep, and about 3,400,000 cattle. The production of 
hogs was of little importance, the number being 400,000. 

Australia—This continent is primarily a producer of sheep 
and wool, although cattle raising seems to be making some gains. 
As with New Zealand, the production of hogs is of relatively 
small importance. In 1923 the farms of this country contained 
nearly 79,000,000 sheep, and over 14,000,000 cattle, and some- 
what less than a million pigs. Mutton and lamb and wool are 
joint products, and the price of wool is often the deciding factor 
with respect to the product which goes to market. If the price 
of wool declines, and the carrying charges for sheep are high, 
meat is sent to market in larger proportions. Production condi- 
tions elsewhere in the world have much to do with the ups 
and downs of the Australian market both for meat and for wool. 


° New Zealand Official Year Book, 1903, p. 599. 
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The great distance from the consuming markets often militates 
against the sale of Australian products. This is more particularly 
the case with cattle products than with those of sheep, although 
in the latter, Australia often feels’ the competition from Latin 
America; this is notably the case with beef. Freight charges 
are higher for the Australian than for the Latin American prod- 
ucts, and in addition, due to the greater distance, the Australian 
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Sheep ranching in South Australia 


products must be frozen to stand the long journey to market. Be- 
cause of these difficulties this country has at times urged a 
preference for its products in the markets of Britain. Failing 
this, the next best thing was to urge the home government to 
grant an export bounty. Thus the real issue was whether the 
extra cost of delivering meat in English markets should be borne 
by British consumers, or by Australian tax-payers. The possi- 
bilities for the further extension of stock raising in this area 
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depend largely on the development of more adequate marketing 
arrangements. The country needs more railway facilities, and 
provisions for conserving food and water supply. Competitive 
conditions in Latin America are a check upon the growth of the 
meat trade of Australia; the further development of South 
American resources will continue as.a threat to expansion in this 
part of the world. 

The Union of South Africa—Several regions in Africa pre- 
sent facilities, for the future growth of ranching. The Sudan, 
which covers about a million square miles, is a fine pastoral 
country; but scarcely anything has been done to develop its 
resources. Rhodesia offers some advantages, but lack of water 
is a present handicap. It is claimed that the underground sup- 
plies are abundant, and that these may be tapped with a slight 
expense for boring. Granted a water supply, the dryness of the 
climate is an advantage, because the cattle are less liable to 
disease. 

Some authorities maintain that Rhodesia could support 10,- 
000,000 head of cattle, whereas the present number is less than 
a million. At present, the east coastal lands along the southern 
tip of the continent are the most active producers. Cheap land 
and extensive grazing throughout the year are promising advan- 
tages, but the Union suffers along with Australia and New 
Zealand from world competitive conditions. The present capacity 
for production, considering all regions together, exceeds con- 
sumption, at least on the present price level; the advantage in 
this struggle lies with the countries which have the most highly 
organized industries, and in which the cost of producing and 
marketing are least. A rise of price would probably stimulate 
further production, and cause more trouble for producers in all 
parts of the world. The government of the Union of South Africa 
has tried to meet the situation by legislative aid, and some 
of the proposals are remarkably similar to relief measures 
urged recently in the United States. During the postwar read- 
justment period, in 1923, the government passed a Beef Bounties 
Act which granted a fractional cent a pound on the live weight 
of all cattle exported. Cold-storage houses are also regulated, 
and the policy contained *in another proposed measure is not 
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far removed from our own McNary-Haugen Bill. According to 
the plan “a levy of 2s. (about $.50) per head would be made on 
all slaughtered stock, to be deducted from the sale of the cattle 
by the organization (of distributors of livestock), the money 
obtained to be used in the construction of a packing plant, and 
to meet overhead. Under this scheme,the stabilization of prices 
would be based upon the supply and demand of the world’s mar- 
ket and the prices would be subject to monthly revision.” ® Evi- 
dently, the equalization fee, or one of its modifications, has 
reached South Africa. 

During the War period, the exports of beef from South Africa 
rose rapidly, reaching more than 50,000,000 pounds in 1917, 
but the industry has not been able to stand postwar competition. 
The exports are now less than a million pounds a year. This 
sudden contraction of the export business, after the brief period 
of War prosperity, is the reason for the demand for government 
ald. 

Denmark.—This country is the world prodigy in the meat 
business. It seems incomprehensible that a little country, with 
an area of only 16,500 square miles, that is less than the com- 
bined area of Vermont and New Hampshire, and with a popu- 
lation of only 3,400,000, should be the second largest exporter 
in the world of pork and its products, and a serious competitor 
of the United States; yet, this is the fact. In 1925, Denmark 
shipped abroad more than 462,000,000 pounds of pork and pork 
products, which was more than one-third the amount exported 
by the United States. 

These results have been achieved because of a careful study 
of the market conditions in the United Kingdom—the chief cus- 
tomer—and of the introduction of scientific methods of produc- 
tion and marketing. Denmark cannot afford to use any consider- 
able portion of its limited area in the production of feedstuffs. 
The raw materials used for feeding are barley, corn, and skimmed 
milk. Most of the grain is imported. By systematic breeding, 
the Danish farmer succeeds in obtaining two litters each year 
from a sow, with from 9 to 12 pigs at each farrowing. At this 


°©Trade Promotion Series Bulletin No. 26, p. 140. * 
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rate, he is able to send from three to four million hogs a year 
to the export slaughter houses. 

The growth of the Danish export meat business dates back to 
about 1887. In that year, Germany, in order to protect her own 
hog-raising industry, prohibited the import of live and dressed 
hogs. Danish producers were foreed to find another market and 
they turned to the United Kingdom. Meanwhile, these farmers 
encountered about the same difficulties with middleman’s charges 
as producers im the United States. The Danish solution was to 
organize codperative societies, both for production and for mar- 
keting. The associations sent representatives to study British 
markets; they imported Yorkshire boars and sows; they sent 
their hogs to the codperatives; and, in addition, they kept ac- 
curate records of feeding and breeding. The outcome was not only 
the production of an animal which was remarkably well adapted 
to the needs of British markets, but the development of surpris- 
ing uniformity in size and quality of the product. “Looking at 
a string of them [hogs] hanging on an overhead rack, the noses 
of the pigs are in almost perfect alignment, varying no more 
than an inch, and their weight and size in general are the same. 
Even in color there is the same similarity; all are white, clear 
and clean.”* The purpose in breeding is to give a long body, 
a long bacon side, with as little offal as possible. The product is 
carefully inspected, and animals which do not conform to the 
standards are either slaughtered for domestic consumption, or 
exported to regions which are not as particular as the British in 
the appearance of the commodity. 

The work of the associations gives an interesting example 
of the operation of the codperative principle. The farmer agrees 
to ship hogs to the association. The central organization fixes 
the prices a week in advance and the farmer receives his com- 
pensation on this basis. The various codperative slaughtering 
houses have further federated into the Danish Bacon Company 
which controls the selling in England. If the organization makes 
a profit this income is divided equally among shippers and cus- 
tomers. Losses are assessed against the packing houses in pro- 
portion to shipments. 

*Tbid., p. 104. 
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DAIRY AND POULTRY PRODUCTS 


From country to country there is a considerable trade in 
these products. As with meats, Britain is gne of the principal 
importers. Denmark is the largest source of butter shipped into 
Great Britain, but supplies are algo obtained from Russia, 
Sweden, France, and the Netherlands. Canada, New Zealand, 
and some of the continental countries of Europe supply cheese; 
and eggs are imported from Denmark, Canada, and Egypt 
among others. 

In recent years, Italy has been a large exporter of eggs; about 
47 million pounds were sent out in 1926; China is one of the 
largest of the world exporters of eggs and egg products. Ship- 
ments of albumen and yolk in 1925 amounted to 76 million 
pounds, and of fresh and preserved eggs to 65 million pounds. 
The albumen and yolk are taken chiefly by the United States 
and England, although small quantities find their way into 
France and Germany. About 75 per cent of the fresh and pre- 
served eggs exported from China are taken by Japan; England 
and the United States import Chinese cold-storage eggs. 

The imported egg products are used in the United States 
chiefly in certain manufacturing industries, although the bakers 
sometimes use dried whole eggs and yolks in the manufacture 
of pies and pastry. The tanner uses liquid eggs and yolk, and 
textile producers make use of albumen in printing certain kinds 
of cotton cloth which do not readily absorb the pigment. Albumen 
is used also for the finishing of paper, thickening of ink, and 
in the manufacture of sensitized photographic plates. 


DRAFT ANIMALS 


All people above the stage of hoe culture must make use of 
draft animals. Beasts of burden are a kind of labor-saving, or 
labor-multiplying device, because the worker of the soil can 
accomplish more with them than without them. Thus, no matter 
how expensive the land, or how crowded the population, the 
community must make some arrangements for the maintenance 
of draft animals. In fact, since men working with theeaid of 
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animals can produce a larger return, it is the part of economy 
to use them. Horses and mules are the customary work animals 
in countries which can afford to use them. Some 15,000,000 horses 
and nearly 6,000,000 mules are on the farms of the United States. 
The introduction of farm traction machinery during the last ten 
years has caused some reduction in the number of horses, but 
the mule has a little more than-held his own. Horses are used in 
most European countries, although in proportion to agricultural 
work, the nuntber is less than in this country, and the mule is 
less in favor than in the United States. Only 476,000 were in 
use in France in 1928, and only 31,000 in Germany. Oxen are 
still used in various parts of Europe, and this animal is also 
employed in some places at harvest to tread out the grain on 
the threshing floor. 

Many kinds of animals have played a part in helping man 
develop trade. Camels have been in service from time im- 
memorial. This animal is a native of Asia and is used in certain 
parts of that continent as a means of transportation. It has long 
been used in the desert areas of Africa. Camels have great ad- 
vantages as beasts of burden. They can carry a heavier load 
than most other creatures. The single-humped animal will bear 
upwards of 350 pounds, and the double-humped creature nearly 
twice that amount. These beasts have great endurance and can 
travel long distances on a minimum of feed and water. 

In Peru, llamas are employed as beasts of burden. They are 
sure-footed, they can travel for considerable distances without 
water, they usually forage for themselves along the way, and 
they are able to endure lower altitudes than some other moun- 
tain animals. The llama, however, cannot bear heavy burdens 
—not more than 50 to 60 pounds, and the average is about 40 
pounds. When used for transportation purposes, only half the 
animals are loaded each day, in order to give the other half a 
rest. The elephant is sometimes used for the carriage of freight 
in marshy, tropical regions. The carrying capacity is greater 
than that of other beasts of burden, but the elephant is a big 
eater, and this is sometimes a disadvantage. Yaks, a species of 
oxen, are the carriers in some portions of Asia, and the packman 
still has his day in some parts of the Far Eastern world. 
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QUESTIONS 


1. In what ways do domestic animals serve man and his industries? 
Name the most important animal products. Would it be necessary to 
organize our industrial life on a different basis from what exists today 
if we did not have domestic animals? Why? 

2. Why do not all people consume medt? What substitutes take the 
place of meat for those who are not meat eaters? Are these cther sub- 
stances adequate substitutes? What is the test? 

3. What countries of the world are the chief exporters of meat? 
What conditions make possible the position of these countries as 
exporters ? 

4. Discuss the conditions of livestock production in Europe. In what, 
ways do those conditions differ from conditions in the United States? 

5. Are we in the United States approaching the limit of livestock 
production? Why? 

6. Discuss the conditions of meat production and meat trade in the 
United Kingdom. 

7. What conditions have favored the development of the livestock 
industry and the expansion of the meat trade of Argentine? Do you 
think that Argentine will continue, for many years, to be an important 
surplus meat-producing country? Why? 

8. Why do not the Argentine people finance the meat-packing indus- 
try in their country? Where does the capital come from chiefly for this 
purpose? Why have capitalists in these particular countries taken the 
initiative in Argentine meat business? 

9. What has been the significance of the use of alfalfa as a foodstuff 
in Argentine? 

10. Estimate the possible future of the livestock industry in Latin 
America. 

11. Why must Australia and New Zealand look to Europe as the chief 
consumer of the meat products when the populous areas of Asia are so 
much nearer, and so much more populous? 

12. What. problems are involved in marketing meat products from 
Australia and New Zealand which are not involved in marketing from 
South America? Is there a solution for these problems? 

13. How does the fact that wool and mutton are joint products affect 
the production and marketing of sheep and wool? 

14. Estimate the future of the livestock industry in Africa. 

15. What factors in the international economic organization decide 
in what possible surplus-producing areas the meat trade is to arise? 

16. Explain the high relative development of packing industry in 
Denmark. 
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CHAPTER XVII 
COFFEE, TEA, AND COCOA 


If one asks why coffee, tea, and cocoa were introduced as 
articles of consumption the answer is that, at least in the earlier 
years of their history, they appealed to the fancy and curiosity 
of the people who could afford to consume them; many were 
led to consumption by a kind of imitation, and some desired 
the stimulating effects. None of these beverages, except cocoa, 
has a food value; for most people the desire for coffee is an 
acquired taste, and the consumption of tea, at least in some 
parts of the world, is only a polite way of drinking hot water. 


INTRODUCTION OF COFFEE 


Popular legends seem to emphasize the stimulating effects of 
coffee as the original cause for its use. In the third century, a 
group of monks, fleeing from persecution in Egypt, took refuge 
in Abyssinia. One of their number came upon a herd of sheep 
and goats, which, instead of going to rest at night, as is the 
custom of peaceful animals, frisked and frolicked the whole night 
through. After some investigation one of the monks discovered 
that their sleeplessness was caused by feeding on certain shrubs. 
Experimenting with himself, he learned that he was affected 
in the same way after chewing the buds of the plant. As with 
the legends of light and darkness, there are a number of versions 
of this story. In the city of Aden there lived a drowsy mufti by 
the name of Jemal-ed-din who discovered, also, that coffee ‘“dis- 
posed him to keep awake, as well as to a more lively exercise 
of his spiritual duties.” Upon Jemal’s recommendation coffee 
was introduced at Mecca and Medina; and it came into use 
subsequently at Cairo. 

Coffee was first consumed not as a beverage but in the form 
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of a paste. It was learned subsequently that the stimulating vir- 
tues were retained when the paste was dissolved in hot water, 
and this also afforded a somewhat more palatable form of con- 
sumption. The introduction of coffee into rather general use 
was not without opposition, experiencing, in this respect the 
early history of tobacco, which was denounced by King James 
as “a custom loathsome to the-eye, hurtful to the nose, harmful 
to the brain, dangerous to the lungs, and in the black stinking 
fumes thereof nearest resembling the horrible Stygian smoke of 
the pit that i§ bottomless.’”” The Mohammedans believed that 
coffee was an intoxicant, and it was therefore proscribed by the 
Koran. But desire was stronger than law, and the coffee-drinking 
habit continued to grow. The first coffeehouses were established 
in Constantinople about the middle of the sixteenth century, 
and here they caused trouble, chiefly because they became the 
rendezvous of people who neglected the mosques. England en- 
countered an analagous experience shortly after the introduction 
of coffeehouses in 1652. More than three thousand of these places 
were said to have been in operation in London during the reign 
of Charles II, and they became such a nuisance as hives of 
gossip and political intrigue that the king tried to suppress them 
by proclamation. 

It might be remarked in passing that the three beverages 
which form the subject of this chapter were introduced into 
Great Britain almost contemporaneously. Cocoa was the first 
to make an appearance. It was brought to Spain by her explorers, 
who had learned of its virtues in South America. Coffee came 
from Arabia, by way of Constantinople; and the Dutch brought 
tea from China. 

Arabia was the earliest source of coffee shipped to Europe, 
hence the name Mocha, which was once famous in the trade. In 
1690, seed was carried to Java where soil and climate were ad- 
mirably adapted to the coffee plant. About 1718 the Dutch 
brought the seed to Surinam, and from this place cultivation 
spread to a number of the West Indian Islands, and from thence 
to Central America and Brazil. In recent years the coffee in- 
dustry has grown so rapidly in the last-named country that it 
now dominates the coffee trade of the world. 
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As with all other commodities which enter international com- 
merce, competitive conditions largely determine the prosperity 
or failure of producers in the various regions. The rise of Bra- 
zilian coffee brought hardships to: producers elsewhere, and even 
to Brazilian planters, who now find themselves with an excess 
of producing capacity, and seek to escape from the burdens 
of surplus production by government aid in marketing the output. 
The planted area of the world could now supply international 
markets with much more coffee than could be consumed, and 
besides, the present growing regions could add enormously to 
their capacity if consumers could be found. 

The per capita consumption of coffee varies greatly from 
country to country. It is highest in Holland, the Netherlands, 
and the United States. In this country, the net per capita im- 
port has risen steadily from about 3 pounds in 1880 to nearly 
7 pounds in 1860, to more than 8 pounds in 1890, and it was 
about 12.5 pounds in 1926. Thus the consumption grows in 
spite of the introduction of substitutes, and what appears to be 
increasing abstinence on the part of some persons. Consumption 
is relatively small in the United Kingdom, Italy, and France, 
and in Russia it is less than one pound per capita. 


COFFEE-PRODUCING COUNTRIES 


While a considerable amount of coffee is still produced in the 
Far East, Brazil has become the world’s chief producer. The 
crop is raised chiefly in four states of South Brazil, namely Sao 
Paulo, Rio de Janeiro, Minas Geraes, and Espirito Santo. But 
the harvest is most important in Sao Paulo, and the city of 
the same name is the chief coffee port of the world, the busi- 
ness of the city being largely organized around the coffee in- 
dustry. During the last few years the crop of Brazil has 
amounted to between 70 and 80 per cent of the total for the 
world. 

Although the coffee plant was introduced into Brazil about 
the middle of the eighteenth century, the rise of the modern in- 
dustry did not begin until about 1900. Growing conditions are 
particularly favorable in Brazil. The trees require a righ soil, 
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plenty of rainfall, and an elevation of about 1,500 feet above 
the sea. All these conditions are met satisfactorily in South 
Brazil. The planter uses virgin soil. He makes preparation for 
the crop by clearing the forest. The seed is first sown in the 
clearings, and in six or eight months the young tree is trans- 
planted to its permanent location. Due to the great fertility of 
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Sun drying of coffee beans at Santos, Brazil 


the soil, and to the abundance of moisture the fields would soon 
be overgrown by native plant life unless the plantation were 
constantly cultivated. Labor is required not only for this pur- 
pose but in pruning the trees, which are not allowed to grow 
above 20 or 25 feet, and in picking and preparing the coffee 
for market. Plantations are usually large; some contain from 
25,000 to 50,000 trees, and there are a few large establishments 
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with more than 1,000,000 trees. All in all, the country is said 
to contain from a billion to a billion and a half producing coffee 
trees. 

Evidently, the growing of coffee has become an organized 
business. Hitherto, the planter has depended largely on immi- 
grant labor, especially Italian, but some of the work is done 
by negroes and mestizos. The workmen live on the plantation 
in houses provided by the owner. 

Harvest begins in April or May and lasts until August. 
The berries are either picked from the tree and placed in baskets, 
or dropped on sheets, whence they are collected by other workers. 
The first step in preparation for the market is to transport the 
coffee to a central station where it is washed and soaked, and 
put through a pulping machine. It is washed again and spread 
out in the drying yards. This process requires several days in 
which the product is constantly turned with a wooden rake. 
With further cleaning, to remove the thin husk, and polishing, 
the product is ready for the market. 

We have described in a previous chapter the process of 
valorization which was designed to assist the planter in mar- 
keting his surplus crop. This scheme has been employed on 
various occasions and now seems to be a permanent institution. 
In substance, the plan is for the government to buy the surplus 
coffee and store it, usually in foreign ports, and to sell from 
this stock when this can be done without depressing the market. 
The position of Brazil as a coffee producer is shown in the fol- 
lowing table: 

Woritp TRADE IN CorFren, 1926 


Country Pounds 
BAZIN eave te tte atttctelestge oievatenetvera afore ts 1,783 ,339,000 
Colombis,- senate ero eee 257,722,000 
Netherlands Hast Imdiesaucu.sessess 158,725,000 
Vertez ela Axe tire ie eutone cen ote ceeel 118,254,000 
Salvador” css c citer cece eae woe er 70,689,000 
Allv othersasc)n.5 oteawereraee tere erties a sc 480,297,000 

Mes Aerin er can cece mbnice otdon caro cane 2,864,026,000 


The table indicates that Brazil is not the only Latin American 
country which produces coffee. In fact. certain quantittes are 
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produced in nearly a dozen countries. In Ecuador, it is usually 
the third or fourth most important export, Chile being one of 
the chief consumers. It ranks first as an export of Colombia, 
Guatemala, Salvador, and Costa Rica. Considerable quantities 
are sent out from some of the British West Indies, from Mexico, 
Haiti, and Porto Rico. Coffee is also produced on a rather large 
scale in the Netherlands, East Indies, in the state of Mysore and 
in the Nilgiri Hills in India, and in several places in Africa. The 
supply for the United States comes chiefly from Latin America, 
although small quantities are brought in from the Far East. 
Great Britain imports from Brazil, Costa Rica, Colombia, 
Mexico, and India, among others, some twenty countries con- 
tributing to her supply. 


TEAS 


India, Ceylon, and China supply the world with most of its 
tea. Until about 1833 China was the sole source of supply. But 
in that year the cultivation of the plant was introduced into 
Assam in India. Tea is a cultivated plant. The tree is closely 
pruned towards the end of February or first of March. In about 
eight weeks a fresh growth, from four to eight inches long, 
makes its appearance over the bush. These “flushes” occur fre- 
quently during the season, and the job of the worker is to pluck 
the buds and a few tender leaves. The product of this harvest 
is then carried to stations for further preparation, which con- 
sists of withering, rolling, fermenting, and firing. Subsequently, 
the small leaves are separated from the larger ones by passing 
through a sieve. The product is then graded for the market. 

Green and black teas are prepared by a slightly different 
process. With the former, the leaves are roasted immediately 
after gathering, but they are not fermented. The kind of tea 
which meets the highest favor in the market depends upon the 
tastes of consumers, and there is no accounting for that taste, 
nor is there an absolute test of aroma or flavor. The Chinese 
product is sometimes said to be inferior, partly because it is not 
as carefully prepared as the teas of India, and partly because 
the rolling is done by hand or by bare feet, whereas in India 
tea making is largelv a factory industry, where great attention 
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is given to sanitary conditions of manufacture. The defenders 
of the Chinese product would probably deny that consumers 
encounter any danger from contamination because of Chinese 
methods; they would insist that if harmful bacteria are con- 
tained in the product the immersion of the tea in boiling water 
would destroy such life. Moreover, “it is well known that, apart 
from boiling, an infusion of tea is antagonistic to the life and 
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Picking tea in Japan 


development of micro-organisms, and this appears to be specially 
the case with the typhoid organism.” ? The Chinese connoisseur 
would probably contend, also, that the fine qualities of tea are 
partly destroyed by mechanical processes of production. The 
Chinese product is said to be less astringent, and less likely 
to derange the digestion than the product of India. No one 
seems to deny this argument. Of course, with “brewing” for only 
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a few minutes only small quantities of tannin enter the infusion, 
and this seems to be the recourse of those who find that Indian 
teas disturb their digestive systems. 

In the competitive struggle between the Indian and Chinese 
products, the growers of the latter country have the great ad- 
vantage of an enormous home market. British inhabitants of 
Australasia are among the largest per capita consumers in the 
world, the amount being about 7.5 pounds. Consumption in the 
United Kingdgm is 6.4 pounds per capita, in Canada 4.3 pounds, 
in Holland 2 pounds, and in the United States 1.3 pounds. As 
with coffee, the world producing capacity greatly exceeds the 
present possibilities of consumption, and cultivation can be much 
further extended when necessary. The amount exported from 
the leading countries is shown in the appended table. 


Export oF TEA FROM THE LEapING CountTrigs, 1925 


Country Pounds Value 
iy CT AMMEN Pa ie etek oe x dies nie 325,733,000 $98,343,000 
(CEpHGi. 26.4 beso Ses Sno eee itor seer 217,184,000 77,442,000 
Netherlands East Indies......... 110,648,000 29,867,000 
Clans: -so450 6086 ooo Aone 109,134,000 18,423,000 
AVVO AVIV werey eran carers eycKersrchenahete secs cr'escaore 23,775,000 5,707,000 

CACAO 


The name given in this title is the raw material of commerce 
from which are manufactured innumerable products of chocolate 
and cocoa. The latter substance is often confused with several 
others, having names, the spelling of which is not far different 
from that of cocoa. The coconut, sometimes spelled cocoanut, is 
the fruit of a palm (cocos nucifera) which attains a height of 
from 60 to 80 feet. At the top are tufts of leaves at the base of 
which the nuts hang in clusters. As we shall see later, the co- 
conut is an important article of commerce. 

Coca (Erythrorylum coca), with which the name cocoa is 
sometimes confused, is the dried leaf of a plant which thrives 
chiefly in Peru and Bolivia. This shrub grows usually six feet 
high. While it was originally a wild plant, it is now cultivated 
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in the districts of Otuzco, Huamachuco, Cuzco, and Ayacucho in 
Peru, and to some extent in Bolivia. The best conditions of 
growth are found in the valleys from 3,000 to 7,000 feet above 
sea level, where the range of temperature is from 60 to 85 degrees. 
The leaf has been chewed by the natives for centuries, often 
in religious ceremonies, and the Indjans of the west coast of 
South America still consume the product. The chewing of coca 
is said to be “of great service on the plateau for unusual ex- 
ertion, but injurious and stupefying if habitual.” ? Peru contains 
twenty small factories for the manufacture of materials from 
the shrub. Dried leaves are used in Europe and the United 
States in making tonics, for the extraction of alkaloid, and in 
the production of cocaine. 

Cocoa is the product of a tree of the genus theobroma, the 
most important species of which is theobroma cacao. This sub- 
stance was already in general consumption in Mexico at the 
time of the conquest of Cortez. It was reported that “he who 
consumes his cup of chocolate can march a whole day.” The 
natives were attracted not only by the stimulating effect, but 
by the pleasant taste when flavored with vanilla and other ma- 
terials. Montezuma seems to have had a voracious appetite for 
chocolate, if we can believe the historian Prescott, who is the 
authority for the statement that: “this beverage, if so it could 
be called, was served in golden goblets, with spoons of the same 
metal, or of tortoise shell, finely wrought. The emperor was ex- 
ceedingly fond of it, to judge from the quantity, no less than 
fifty jars or pitchers, prepared for his own daily consumption. 
Two thousand more were allowed for that of his household.” ° 

The cacao tree is a native of tropical America. The wild plant 
is found in the valleys of the Amazon and Orinoco. With respect 
to natural conditions, it is a most exacting tree. It requires more 
heat than coffee, but it cannot stand the continual blaze of the 
tropical sun. Thus, it seeks the shade of other trees. When cacao 
is a cultivated product the banana is sometimes used for shade 
purposes. It grows best in the low plains where it can obtain 
a great deal of moisture, and where perhaps it receives more 


* Annie 8S. Peck, Industrial and Commercial South America, p. 188. 
* Quoted from J. C. Cunningham, Products of the Empire, p. 100. 
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protection from the winds than in the more exposed places. The 
pod is attached directly to the trunk by a slender stem which 
is easily broken. Thus, even granted other satisfactory conditions, 
the tree cannot thrive in regions of winds. This practically limits 
its home to the area of the doldrums, from 15 to 20 degrees on 
either side of the equator. 

The cacao is a spreading tree, which in nature reaches a 
height of not over 20 feet. The seeds, numbering about 50, are 
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United Fruit Company 


Shelling cocoa beans in Costa Rica 


contained in a pod from 8 to 10 inches long. Immediately after 
picking, the bean is allowed to undergo some fermentation, partly 
to aid in the removal of the pulp, and partly to permit certain 
chemical changes which are thought to add to the quality of 
the product. After fermentation, the seeds are washed and dried, 
either in the sun or by a hot-air blast. 

The manufacturer takes this raw material and converts it 
into many articles of commerce. The beans are roasted and 
crushed; the shells are then winnowed out leaving the fragments 
of the beans known as “nibs.” If bitter chocolate is the purpose 
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of manufacture, the nibs are first ground to a fine paste, and 
then sugar and extracts, usually vanilla, are added, and the mass 
is pressed into form suitable for sale. If the manufacturer pro- 
duces cocoa, he presses the nibs to drive out the excess of oil, 
or treats the product with alkalies which act upon the oil and 
render the cocoa product suitable for mixing with water or milk. 
Both chocolate and cocoa are not only stimulating but nutritious 
foods. The former contains more nutriment than the latter, but 
it also contains too much fat to suit the taste of many people. 
The principal components of cacao are fats, starch, albuminoids, 
water, some mineral matter and theobromine. The first three 
substances predominate. 

In many places, the production of cacao has become a large- 
scale plantation industry, and it is often carried on with foreign 
capital. In Ecuador, for example, a British company in 1914 
operated some 100,000 acres with about 2,500,000 trees. Several 
other plantations contained from 100,000 to a million trees. Simi- 
lar conditions prevail in Brazil. This country has an abundance 
of land which can be devoted to the crop when the proper time 
comes; but the business must be organized on a large scale if the 
operator is to make a profit. Although production has declined 
somewhat since 1825, the industry grew rapidly from 1913 to 
1924. Exports in the former year were about 65,000,000 pounds, 
and about 151,000,000 pounds in the latter. 

Cacao is produced in large quantities in about a dozen places 
in the world and in smaller amounts in double that number 
of regions. The greatest sources are San Thome and Principe, 
Ecuador, Brazil, Trinidad, the Gold Coast, Venezuela, and the 
Dominican Republic. Total world production is from five to six 
hundred million pounds, but it may vary greatly from year to 
year, due partly to conditions in the market, and partly to 
factors affecting the crop. The industry experiences years of 
overproduction and depression usually followed by periods of 
prosperity, and there is a tendency for planters to shift to some- 
thing else when the production of cacao encounters unprofitable 
years. In Venezuela, for example, the low prices which have 
prevailed recently have caused some planters to shift from 
cacao to coffee, although they probably have not improved their 
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condition by the change. The drift of laborers away from the 
agricultural areas is becoming a handicap to the industry. Sev- 
eral years ago, Ecuador was one of the three largest producers, 
but there has been a marked decline in production due to 
the ravages of two pests, namely, the “witch broom” which in- 
jures the trees, and the “monilia” disease which attacks only 
pods and blooms. In 1913 Ecuador exported about 92,000,000 
pounds of cacao beans, but shipments were just about half this 
amount in 1926. 

The United States is the largest consumer of cacao, and our 
supply is gathered in from practically all the large producing 
countries, although Brazil is the most important source. In 1925 
that country sent us about 72,000,000 pounds, which was half 
her total export. Canada and the western countries of Europe 
take almost all the remainder of the world output. Apparently, 
the Far East has not yet learned to consume chocolate and 
cocoa because their imports are negligible. The producing coun- 
tries are also large consumers. “In Central America and Mexico 
the breakfast food of the inhabitants from prehistoric times 
has been a preparation of Indian corn with the produce of the 
cacao tree; this is made into a porridge called “tiste,” which is 
agreeable to the taste and nourishing, for a long journey can be 
made upon it.” 4 A large percentage of the cacao taken by the 
importing countries is manufactured into cocoa and chocolate; 
but large quantities are used in the production of candies. Cocoa 
butter, obtained from pressing the oil from the beans, is a valu- 
able article of commerce partly because, unlike most vegetable 
and animal oils, it does not readily become rancid. It can thus 
be used in medicinal preparations where this quality is particu- 
larly desired. 

The land area of the world upon which the cacao tree can 
be successfully grown is not unlimited, but consumption will 
not overtake the world capacity for production for many years. 
In fact, 1n recent times the tendency has been towards over- 
production—to such an extent that producers have discussed 
schemes of valorization similar to those which prevail for Bra- 


* Bulletin of the Pan-American Union, Vol. XXIV, p. 81. 
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zilian coffee. But in the case of cacao such plans would be dif- 
ficult to manage because of the wide diffusion of production. 
Producers are often spared the depressing effect of overproduc- 
tion by an occasional blight or ravages of pest. But if the area 
is not unlimited there are still a number of regions which have 
a large prospective capacity for production. Mexico, for example, 
which was once a large producer, now exports little or no cacao, 
and grows only small quantities for home consumption. There 
are still undeveloped areas in other portions of Latin America, 
in Africa, and in the East Indies. Scientific studies into methods 
of production should add to the capacity of regions which are 
already under cultivation. What is particularly needed is the 
discovery of methods of protecting the trees against various 
pests, which have seriously curtailed the crops on various 
occasions. 


YERBA MATE 


In some of the South American countries this product serves 
all the purposes of tea. In fact, in some regions maté is more 
extensively consumed than tea is in England. Some 20,000,000 
pounds are exported annually. Only small quantities are con- 
sumed in the United States. It is better known in some of the 
European countries, France being the largest consumer, followed 
by Germany, Italy, Spain, and Portugal. Paraguay, which is 
the principal producer, also exports maté to such neighboring 
countries as do not harvest the crop. 

Maté is said to be as stimulating as coffee, but for many 
persons it is more easily digested. “It may be made like tea, 
but in its native haunts, the powder is put into a gourd called 
a maté, boiling water is poured on, and after steeping the 
liquid is drunk with a bombilla, a tube ending in an oval ball, 
with small holes to admit the liquid, but supposed to keep out 
the yerba.”’ > 

Yerba maté (Ilex paraguayensis) is the product of a bushy 
tree which grows from 12 to 25 feet in height. The tree grows 
very irregularly, sometimes with only a few trees to the acre, 


* Peck, op. ctt., p. 342. 5) 
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and at other times in numerous clumps. In preparation for 
consumption the leaves are cut, piled in the form of a hay 
stack, and smoked for several days. Leaves and small twigs are 
then reduced to a coarse powder. The industry is yet on a 
primitive basis; although the tree has been cultivated to some 
extent, most of the product is obtained from the virgin forest. 


QUESTIONS 


1. Why havescoffee and tea been introduced as articles of consump- 
tion? It has been said that the taste for coffee with many people is an 
acquired taste. Why, then, do so many acquire it? 

2. Are the people of all nations coffee drinkers? If not, where is coffee 
consumed? Why here and not elsewhere? 

3. Describe the rise of coffee consumption. 

4, How has the rise of coffee growing in Brazil affected the prosperity 
of coffee producers elsewhere in the world? Why has Brazilian competi- 
tion produced this result? Cite other cases where the rise of a new 
industry has caused trouble for producers elsewhere in the world. 

5. Can we explain why the per capita consumption of coffee is greater 
in some countries than in others? 

6. Discuss the conditions of coffee production in Brazil. 

7. What do you understand by the term “valorization of coffee’? 
Describe the operation of this plan. Do you think it will work in the 
long run? Why? 

8. If prices are kept higher than competitive prices under some 
scheme of valorization why do not producers in other parts of the world 
increase their output immediately? Do you think they will increase 
their crop eventually? Why? How would this affect Brazilian valori- 
zation? 

9. Compare the methods of production of tea in India and Ceylon 
and in China. Can you decide which method is “better.” Why? 

10. Can you explain why the per capita consumption of tea is much 
less in the United States than in Great Britain? Do habits, tastes, 
traditions, likes, and dislikes affect the demand for a commodity? 

11. Explain what the following are: cacao; coca; coconuts. 

12. Describe the rise of cacao as an article of commerce. 

13. What are the most important commercial products obtained from 
cacao? 

14. Do you think that it is possible to valorize cacao as the Brazilians 
have done with coffee? Why? 

15. What is yerba maté? Since it is claimed that this commodity has 
all the stimulating effects of coffee without the deleterious effects, why 
is not yerba maté more widely consumed? 
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CHAPTER XVIII 
THE WORLD’S SUGAR RESOURCES 


The sources of sugar are practically unlimited, but the eco- 
nomic elements of cost of production and the selling price of 
the finished product determine the kind of raw materials from 
which the substance is to be manufactured. At present, the 
materials from which practically all the world’s sugar is manu- 
factured are sugar cane and sugar beets. But varying quantities 
are gotten from certain fleshy roots, such as potatoes and car- 
rots, from fruit juices, from milk, corn malt, and from the juices 
of maple trees, and from certain palms. Sugar is sometimes ob- 
tained from the stalk of broom corn (sorghum), but the dif- 
ficulty of producing a crystalline product renders this material 
unimportant. Honey has been used for centuries for sweeten- 
ing purposes. 


HISTORY OF SUGAR 


Syrups, and possibly sugar, have been produced from cane 
in India for several thousand years, but the products were very 
crude. Egyptians knew something of the art of refining and this 
art was taken to China and India. Manufacture was carried 
on by the Arabs, and under this influence the industry spread 
to many places. Venice, which at one time possessed a highly 
developed commercial organization, was the center of the world 
sugar trade. From this source small quantities were imported into 
England. Consumption, however, was necessarily restricted, due 
to the high price of the product. The increasing use of tea and 
coffee added something to the demand for sugar, and with the 
lowering of the price, as a result of the opening of the sugar 
lands of the New World, other uses were found. 

It is significant that the art of refining had already been 
developed before the New World became available for the 
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growing of cane, because the demand was already in existence 
and all that was necessary for the rapid development of the 
industry was production at a price which would bring the com- 
modity within the means of ordinary consumers. 

Within the last seventy years the sugar beet has become a 
successful rival of cane as a raw material in sugar making. 
This branch of the industry-is the result of the discovery of 
Andreas Marggraf in 1747 which revealed the presence of 
sugar in beetroots. At this time the discovery had no com- 
mercial signifi¢ance; cane supplied about all the sugar the 
world needed and there was no incentive for the development 
of mechanical processes for manufacture from beets. The Na- 
poleonic wars, which disrupted European commerce, curtailed 
the Continental supply of many substances, sugar included, 
with the result that producers began to give attention to other 
materials than cane. 

Franz Achard, a pupil of Margeraf, established a_beet- 
sugar factory at Cunern near Breslau in 1801. The rise of 
prices during this period gave encouragement to the industry, 
notwithstanding the imperfections of manufacture, and _beet- 
sugar factories were established not only in Germany but in 
France. The German industry was not able to stand the 
competition with cane sugar when settled times were restored, 
and practically passed out of existence, but in France, where 
the manufacture had been put on a more scientific basis, the 
manufacture continued, although on a small scale. 

In 1840 only 4 per cent of the world’s sugar was produced from 
beets. But from this time forward the industry continued to 
grow. The beet-sugar output was about 14 per cent of the total 
in 1850, and about 20 per cent of the total in 1860. 

Until about 1875 the United States obtained its supply of 
sugar partly by manufacture from the cane grown in Louisiana, 
and partly by import. The cane-sugar industry in Louisiana 
originated in about 1751 when the Jesuits of Santo Domingo 
sent the plant, together with negroes who understood its culti- 
vation; to their brothers in Louisiana. But the planters were 
profiting by the cultivation of indigo and were little interested 
in sugar until their crops were destroyed by insect pests in 
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1793 and 1794. In the latter year, Etienne Bore showed that 
the juice of Louisiana sugar cane could be made to crystallize, 
and he thereby laid the foundation of the North American 
sugar industry. Before the close ‘of the century, Louisiana was 
able to supply the United States with a’ million pounds of 
sugar a year. 

Although efforts had been made as early as 1830 to introduce 
the manufacture of beet sugar into the United States, lack of 
knowledge of processes of manufacture, and ignorance of the 
soil and climatic conditions under which beets could be profit- 
ably grown prevented success. Competition with imported sugar 
was also a handicap to the proposed industry. The erection of 
a well-equipped factory at Alvarado, California, gave an initial 
impulse to the manufacture. Aided subsequently by bounties 
granted by some states, by the experimental work of the De- 
partment of Agriculture, and not a little by the sugar bounty 
of the Federal government, which was in operation from July 
1, 1891 to August 27, 1894, both the raising of the sugar beet 
and the manufacture of beet sugar were placed on a firm foot- 
ing. Originally a far western industry, the growing of the sugar 
beet has spread to a number of western and middle states. Colo- 
rado and Michigan are now the largest producers, but large 
quantities are grown in California, Nebraska, Utah, Montana, 
Wyoming, and Ohio. 


PRODUCTION OF CANE SUGAR 


The introduction of sugar into the western world was the 
result of the enterprise of Portuguese and Spanish explorers 
during the fifteenth century. The plant was brought to Madeira 
in 1420, and to Santo Domingo in 1494. Cultivation soon spread 
to other settled portions of the West Indies and to the con- 
tinent of South America. During the years before the American 
Revolution, the West Indies were the chief source of European 
supply. The sugar industry was organized under the plantation 
system. In the earliest years the work was done by native 
labor, but with growing prosperity, sugar producers found it 
necessary to rely more and more on slaves. After years af agita- 
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tion slavery was finally abolished in British dominions in 1838. 
Since the cultivation of cane sugar required a large amount 
of cheap labor, this change brought depression to producers in 
the British West Indies, and it has only been in recent years, 
with the introduction of modern systems of cultivation, that 
the industry has regained some of its former prosperity. 


Publishers’ Photo Service 


Cutting sugar cane on a Porto Rican plantation 


Cane sugar can be grown successfully in many parts of the 
world. It requires rich soil and hot climate, but these conditions 
are met in so many places that the world’s potential capacity 
for production far exceeds the present demands. In fact, one 
great problem at present is to take care of the excess of the 
producing lands. 

This problem is probably more acute in Cuba than in any 
other place in the world. The prosperity of the country depends 
on two commercial crops, namely, tobacco and sugar, but the 
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latter usually composes from 80 to 90 per cent of the exports, 
or in actual figures $237,000,000 in 1926 compared with a total 
export commerce of about $290,000,000. Thus, a depression in 
sugar is a serious matter in the ‘island. 

Conditions in Cuba are ideal for the production of cane. 
The climate is warm, there is plenty of moisture, and the soil 
is rich. No part of the island is far from the sea, and the plant 
seems to require such locations among other conditions. The 
amount of land suitable for sugar is several times as great as that 
which is now under cultivation. During the Spanish régime, the 
output rarely exceeded 1,000,000 tons a year, but in the settled 
times, after the liberation, the industry expanded rapidly. In 
1912-1913, production amounted to 2,400,002 long tons; it rose 
to the highest point in 1924-1925, when the output amounted to 
over 5,000,000 long tons. 

The decline of price from an annual average of 4 cents a 
pound in 1923-1924 to a little more than 2 cents a pound in 
1925-1926 brought great hardship to planters. This situation led 
to a demand for legislation for relief. The Cuban Congress met 
the situation in May, 1926, by the enactment of the crop- 
limitation law. The breaking of new land for cane was pro- 
hibited, and the President was given authority to fix the date 
when cutting was to begin for the season 1926-1927, and to make 
provisions for the limitation of the crop during the two suc- 
ceeding seasons. Whether legislation of this kind will prove 
beneficial remains to be seen; but since sugar is produced in 
so many places in the world, an advance in price due to the 
restrictions in Cuba is apt to be more largely of benefit to her 
competitors than to herself. 

In many respects growing conditions in Mexico are similar 
to those in Cuba and it is possible for this country to greatly 
expand production. But at present production is not much in 
excess of consumption. Hitherto, sugar lands have remained 
largely in the hands of a few old families who lack the means 
to develop the property on a modern basis, and political unrest 
has discouraged the investment of foreign capital. But, as one 
authority contends, Mexico “might rank with Cuba if as 
much attention were given to the crop in one country as in the 
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other.”* Production in 1926-1927 was only 184,000 tons, or 
about one-twenty-fifth that of Cuba. Political troubles, heavy 
taxation, and low prices were among the causes which prevented 
progress. 

Considerable quantities of sugar are produced in at least nine 
other Latin American countries. In some cases, home produc- 
tion covers domestic needs, and in others, there is a surplus 
for export. Production could be expanded greatly in most of 
these regions, and the introduction of modern methods would 
add further to crop prospects. Peru, which is usually a large 
exporter, is far below potential capacity. Shipments in 1926 were 
727,000,000 pounds. The Chicama Valley is especially produc- 
tive. “The returns have nowhere been surpassed; the production 
to the acre is double that of Cuba, where the average is 23-24 
tons [of cane], in Peru 45-50 tons.” ? Argentine which produces 
from 350,000 to 400,000 tons a year is about self-sustaining. In 
Tucuman, the leading sugar province, cultivation could be ex- 
tended fourfold by the further extension of systems of irriga- 
tion. Brazil has much undeveloped sugar land, and Venezuela, 
Colombia, and the Guianas are capable of much larger crops 
than they have ever harvested. All in all, the Americas have 
large amounts of available sugar land. In a few cases, as in 
Peru, foreign capital has already begun to seek the industry, 
but in view of the unfavorable market outlook there is little 
likelihood of further investment in any locality in the imme- 
diate future. 

Hawaii has been for years an important producer of sugar. 
Fine rich soil, and climate splendidly adapted to the plant, have 
given the islands unusual advantages. But there are some dis- 
advantages. Notwithstanding the fact that there are many rich 
districts, the land area, due to the small size of the islands, is 
limited. Some regions must be irrigated and others fertilized 
to fit them for farming. And irrigation is expensive for the 
reason that water supply must be pumped from artesian wells 
and distributed through canals or other channels. The Planters’ 
Association employs a staff of experts in chemistry, entomology, 


1 Mexico (compiled by the Pan-American Union), p. 104. 
* Annie S. Peck, Industrial and Commercial South America, p. 185. 
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and scientific agriculture, with the result that the return per 
acre are the highest in the world. The average annual yield 
is about 444 tons, but on irrigated land it reaches 6 tons. Sugar 
production is as highly organized in the islands as in any place 
in the world. An important feature of Hawaiian agriculture 
is that farms are large, the average,in 1910 being nearly 600 
acres. 

Hawaii has greatly benefited by her close relations with 
the United States. The Reciprocity Treaty of 1876 admitted 
raw sugar and molasses free of duty, in return for free ad- 
mission to the islands of a number of commodities from this 
country. After annexation in 1898, planters were assured the 
freedom of American markets, with the result that the sugar 
industry was encouraged to expand. Production which reached 
about 200,000 tons just before annexation was 787,000 tons in 
1926. Practically all of this commodity is brought to the United 
States. The Hawaiian Islands have about reached their capacity. 

Porto Rico, also, has gained by closer relations with the 
United States. The acquisition of the island not only afforded 
it a favored position in our market, but gave it the benefit of 
American enterprise. By a law of 1901 the products of the 
island were permitted entrance into the United States free of 
duty. Shortly, factory methods were changed, new mills were 
erected, and plantings were widely extended. During the years 
from 1850 to 1902 annual production of sugar ranged from 
about 25,000 to 75,000 tons. Shipments in 1912 were 325,000 tons 
and in 1926 over 500,000 tons. At present, most of the land 
suitable for sugar is under cultivation, and any future increase 
will depend largely on improvement of methods. 

Unlike Hawaii and Porto Rico, there are large undeveloped 
areas in the Philippine Islands. Production has expanded rapidly 
since the United States assumed control. From about 100,000 
tons in 1900 the output has grown to about 600,000 tons in 
1926. 

India and Java are among the largest producers in the world, 
and considerable quantities are produced in Formosa, in various 
parts of Africa, and in Australia. The world production in the 
year 1926-1927 is shown in the table given the next page* 
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Worip Propuction or Raw Canp Suaar, 1926-1927 


Country Short Tons 
LO 6. AR TR DS OR oi Sahl a ie Rae 5,040,000 
TEL TM RI ta ued Sih | igen gy gene 3,593,000 
LRN oe sere te Mes RN 2,193,000 
LWT: atch Pont ea ae oer eg nace 800,000 
Braet oki. s. osmrang eR Sior goatee Hotta is 784,000 
ATricam (various splaces) meememnerm renee 678,000 
PONGOFEUCO thats tects Leer oom aicfonte 616,000 
Philippine Glands =: to. .o. cones. se eee 600,000 
QGennine te nae Se Rae a ie 560,000 
ATRETINO! pric tes ines ee tiie es 524,000 
A KOVU CO SEY Corer ke Gory oe Sid aoe AIC ES eee 465,000 
PARRA Ge a oc.onla aoiod oon ate on mace oS 465,000 
Dominionn Repu ye fe . sacs caee ote te ss 395,000 
POCUE ec eRe ee nie Net te ones 308,000 
WUNited Tolates at ees penta eee ce akan ee 68,000 

EIAORAT Mresunceat sce el teices = WiapontarAs Seats sacs. 3 17,089,000 


It is evident from this table that the production is widely 
enough distributed to meet the commercial needs of the world. 
The production in Australia is largely from Queensland where 
great opportunities exist for the further extension of the in- 
dustry. Shortage of labor is one of the great handicaps in this 


area. 
° 

Many sincere friends of Australia counsel her to employ coloured labour 
on her tropical lands, which they refer to now as a “wasted heritage.” 
India, they say, is overpopulated, and this surplus population could very 
profitably be employed on the sugar plantations of Queensland. By this 
means not only would the population difficulty of India be solved, but 
enormous supplies of sugar and other tropical produce would be added 
to the wealth of the empire... . The first plantations in Queensland 
were worked by coloured laborers, Kanakas, brought in from the Pacific 
Islands, mainly from the New Hebrides; but in 1901 the Commonwealth 
Parliament passed a law saying that these men were to be sent back to 
their homes, and from that time forward the sugar produced in Queens- 
land has been produced almost entirely by the labour of the white man. 
The idea is, instead of enormous plantations worked by gangs of un- 
skilled, poorly-paid coloured labourers, to have small estates worked by 
their owners and a few highly-skilled well-paid assistants.’ 


3J.C. Cunningham, Products of the Empire, p. 89. 
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Of course, here, two ideals clash, the one, the creation of 
large amounts of wealth by the organization of a labor force 
which is suited for the work, and the other, the wide diffusion 
of ownership among those who .work themselves, with a few 
assistants, on small estates. The question of economic econo- 
mies has apparently dropped into the background. 

Although British India is the second largest producer of 
sugar in the world, it has no surplus for export. In fact, India 
usually imports sugar from Java and Mauritius. Such imports 
in 1925-1926 amounted to more than 900,000 tons. The Nether- 
lands East Indies, including Java, rank next to Cuba in the 
export trade. A very large percentage of this surplus is shipped 
to India, Japan, and China. Although the land upon which sugar 
can be grown in Java is relatively limited—the area is about 
49,000 square miles—the island has the usual climatic and soil 
advantages, and in addition, a great abundance of cheap labor. 
In fact, the enormous population, numbering about 33,000,000, 
is in some respects a disadvantage for sugar growing, because 
the people must be fed largely from local products, many of 
which are competing crops with respect to sugar. The large 
production is partly a result of the encouragements given by the 
Dutch government to the introduction of scientific methods not 
only in the cultivation of the crop, but in methods of refining. 
The “Java white,” an incompletely refined sugar, is particu- 
larly adapted to the Indian market, where religious scruples 
prevent the use of a product which has been clarified with ani- 
mal charcoal. 


BEET SUGAR 


We have seen on a former page that the rise of the beet- 
sugar industry is a matter of recent history. Introduced orig- 
inally in Europe, about 1800, as a means of supply when the 
trade in cane sugar was curtailed by war, the industry has been 
developed largely under the influence of protective tariffs and 
both direct and indirect bounties on exports. The bounty system 
was not altogether satisfactory even to those who employed it. 
The cost was considerable, and the policy sometimes involved 
the bounty-giving country in international trade difficultigs. The 
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United Kingdom was opposed to the policy because it dimin- 
ished the market for sugar produced in British dominions. More- 
over, in some countries there was a strong popular disapproval 
of protection, because sugar was an article of general consump- 
tion, and it was asserted that the tariff was a burden on the 
poorer classes of consumers. 

Beet sugar is a serious competitor of the cane product not 
only in a number of domestic markets, as in the United States, 
but in international trade. The production of beets is not as 
rigidly limited“by climatic conditions as is the case with cane, 
and the industry can exist in any country which has a de- 
veloped agriculture. Countries such as Germany, France, Russia, 
and Czechoslovakia, which are large producers of beet sugar, 
diminish by that much the demand for the cane product. Some 
of these problems have been the subject of international 
conference. 

The stated purpose of the Brussels International Sugar Con- 
vention, in force September 1, 1903, was “to equalize the con- 
ditions of competition between beet sugar and cane sugar in the 
various countries, (and) to further the development of the 
consumption of sugar.” * Among other things, the conference 
recommended the abolition of the direct and indirect bounties 
on production and exportation of sugar, and the limitation of 
the rate of import duty. In recent years, because of the great 
excess of all kinds of sugar-producing capacity, the tables have 
been turned, and instead of promoting production, a number 
of countries now look with favor on international agreements 
to curtail production. Such proposals for curtailment were made 
in 1927 by representatives of Cuba, Germany, Czechoslovakia, 
and Poland. 

Some twelve countries are important producers of beet sugar. 
Named in the order of decreasing volume, the largest produc- 
tion is in Germany, Czechoslovakia, the United States, and 
Russia. None of these countries produce cane, with the excep- 
tion of a relatively small amount in the United States. The world 
production of beet sugar is shown in the appended table. 


4The Cane Sugar Industry, Miscellaneous Series Bulletin No. 53 (U.S. 
Department of War), p. 19. 


372 ECONOMIC RESOURCES AND INDUSTRIES 


Wor.tp Propuction oF Breet Sucar (IN TrrMs or Raw), 1926-1927 


Country Short Tons 
Germany Wetees en ets ome eee aes aes 1,794,000 
Czechoslovakia, Wein Seth eeeee se eee 1,132,000 
United States so ats Go os Paeaags rie eye ats .. 1,044,000 
RUSS ampterg seer cntce Me eE RSF rer Moen Te 904,000 
EIpaniGeeae owes wae ote Seeder k ee ce 758,000 
Pobre ons Wark cise a RS AEs 655,000 
Ttalyrs eat nce oes oe eee 352,000 
Netierlands tee, occas bee ae ees 305,000 
STDS weet a Wis Gen tace au nis aicr ached enone cee uaa ciee tales 276,000 
Releririae. «ac oxo .csh vues eee merce me ieee 255,000 
ELON PAE orate oo een rome einen Gee ree see ieee 200,000 
Swedenignscncsu.s coche necce ten atodtnoae ora areas 23,000 
PATIO thers nate eee ee eo ee 737,000 

ED OD AT ase core arn tr Se eae tec ete eee 8,435,000 


Where the development of the beet-sugar industry has been 
accomplished by conscious national policy, the reasons have 
been to render the country more or less independent of the 
imported product, and to encourage agriculture by adding an 
important new industry. Occasionally, where the residue from 
the industry could be used as food for livestock, this added 
purpose has inspired national promotion. The production of 
beet sugar is essentially a European enterprise, less than 15 
per cent of the total being produced in other regions. 

The development of the beet-sugar industry in the United 
States dates from about 1890. The average annual production 
during the five years ending with that year was only 1,000 short 
tons. It rose to the highest production in 1921 with an output 
of 1,089,000 tons. Since that date both beet and cane have 
been depressed by low prices. 


THE SUGAR TRADE 


Per capita consumption is no indication of the amount of 
sugar used in the homes, since large quantities are consumed 
in a number of manufacturing enterprises, including the pro- 
duction of candies and bakery products. In 1913-1914 per capita 
consumption in the United Kingdom was 93.37 pounds, in the 
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United States 89.14 pounds, in Germany 45.13 pounds, and in 
France 43.85 pounds. But whatever the purpose of consump- 
tion, the per capita rate has been increasing steadily during 
the last twenty-five years. 

In 1925, about 12,500,000 tons of sugar moved in interna- 
tional trade. By far the largest percentage was exported from 
the country of original production to other countries for final 
consumption, but a portion of the sugar trade was made up 
of reéxport business. Cuba was the largest single source of ex- 
port sugar, with shipments amounting to 5,500,000 tons, and 
the Netherlands East Indies ranked next, with an export of 
2,270,000 tons. Czechoslovakia, Germany, and the Philippine 
Islands also shipped large amounts, the two countries first 
named being the only important exporters of beet sugar. 

The United States is the largest world importer. Shipments 
in 1926 came chiefly from Cuba, Hawaii, Porto Rico, and the 
Philippine Islands, amounting to nearly 12 billion pounds. The 
table given below indicates the distribution of these receipts in 
1926. 


Imports oF Sucar INTO THE UNITED STATES FROM CERTAIN SOURCES, 


1926 
Source of Import Pounds 
Car seg chs cy LS Se ee 8,399,417 ,000 
ADEN EHIN, & Mecsas canada een Otis eno 1,475,014,000 
IP OTLOMRAGO Me, Ware acraiens aes See Screaheenaretele 1,118,497 ,000: 
Philippine Islands ........ Franses otk 752,000,000 
ERODAT Pace eke porta sei ete aoe tates 11,744,928,000 


This material was imported chiefly as unrefined sugar, and 
was manufactured in domestic refineries into customary forms— 
granulated, loaf, and powdered product. Britain, alone, of the 
leading European countries does not produce beet sugar, and 
having no domestic supplies of cane, the total domestic re- 
quirement must be imported. The total imports into the United 
Kingdom in 1925 were 2,300,000 short tons. This supply is ob- 
tained from a dozen or more sources. Within the Empire, the 
West Indies, British Guiana, and Mauritius are the principal 
shippers; the United States and Cuba also contribute to the 
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British supply, and in South America, Peru and Argentine, prin- 
cipally the former, make shipments to the English markets. 
British India usually ranks third as an importer. Receipts in 
1925 amounted to about 841,000 tons. The, supply is obtained 
chiefly from Far Eastern sources, with Java contributing the 
larger proportion. ' 


THE MANUFACTURE OF SUGAR 


Most of the sugar which arrives in this country from the 
primary sources comes in the form of the unrefined product. 
The preliminary processes in preparing sugar for the market 
are performed on or near the plantations. The cane is crushed 
between heavy rollers to extract the juice; this liquid is then 
clarified, and sterilized by heating to about 130 degrees; lme 
is then added to neutralize the acids; the juice is boiled down 
to the point of crystallization, and then placed in centrifugal 
separators to remove the crystals of sugar; this substance is 
crude or brown sugar, which is sent to the refiner. The main 
steps in the final preparation are to dissolve the crude product 
in water, filter with charcoal, and evaporate the liquid in vacuum 
pans. The white crystals are then manufactured into the various 
commercial forms. Molasses, which is a kind of by-product 
obtained in separating the brown sugar from the liquid mass, is 
also an article of commerce. 

The methods for the production of sugar from beets are not 
essentially different from the manufacture of cane sugar. The 
first step is to obtain the juice, and this is done by either slic- 
ing the beets and heating with water, or by rasping the beet 
and then pressing. The liouid is separated from the impurities. 
The subsequent steps are like those in the manufacture of 
cane sugar. 


QUESTIONS 


1. How do you account for the rise of beet sugar when there are still 
large areas in the world from which cane can be produced? 

2. Trace the rise of cane sugar as an article of commerce. 

3. Is sugar a necessity? Was it a necessity some 500 years ago? 
Why? ® 
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4. Do inventions and discoveries often revolutionize the trade in raw 
materials? Give examples. 

5. Is there any article on the market, the use of which may not be 
affected by a new invention? Why? 

6. Do you think that it is possible to stabilize any particular business? 
Business in general? Why? 

7. How has Cuba tried to handle the problem of overproduction of 
cane sugar? With what success? Why? Can you suggest a solution for 
the overproduction of Cuban cane sugar? 

8. Do you think that restrictions on the production of sugar in Cuba 
more largely benefits growers in competing regions than in Cuba? Why? 
9. What parts of the world are the chief producers of cane sugar? 

10. Explain the labor situation in Australia. How has this affected 
the production of sugar? 

11. Explain how the following conditions in various parts of the 
world have affected the sugar industry: labor conditions; lack of capital 
for investment in the industry; stable political conditions; regulation 
of the crop; the presence of competing crops; bounties for the produc- 
tion of beet sugar; tariffs on the import of sugar into certain countries; 
inventions in the production of sugar. 

12. What parts of the world are the chief producers of beet sugar? 

13. The Brussels International Sugar Convention proposed to “equal- 
ize the conditions of competition between beet sugar and cane sugar in 
the various countries.” Do you think that this can be done? Why? 

14. Why do not the various European countries import cane sugar 
instead of fostering the local production of beet sugar? 
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CHAPTER XIX 
THE INDUSTRIAL FIBERS 


In the struggle upward from barbarism the human race has 
made use of many kinds of materials for clothing; if necessary, 
we could fall back on some of the more primitive sources, but 
there is no reason for apprehension about a shortage of any of the 
fibers in present use for they can be produced in enormous quan- 
tities. In fact, our present supply would be greatly in excess of 
needs if we were not so lavish in our consumption. We are as 
wasteful of fabrics as of food products—a condition which is 
largely forced upon us by the demands of fad and fashion, if not 
of folly. In our thought about future supplies we must take into 
account the ingenuity of the inventors who are constantly in quest 
of substitutes. Wood pulp and the pith of the corn stalk even 
now hold out a promise of enormous supplies of substitute ma- 
terial, and no one can guess what another decade of invention 
will produce. 


LEADING INDUSTRIAL FIBERS 


One most interesting feature in the development of a progres- 
sive people is the incessant shifting from one material to another. 
Iron and steel have long since replaced stone and bronze, and 
in the world of fabrics, cotton, wool, and silk have largely taken 
the place of the skins of animals and of apparel made from 
reeds and grasses. Invention works great changes not only in 
the character of the finished products, but in the kinds of raw 
materials which shall be demanded for manufacture into fin- 
ished goods. The great new textile invention of the latter part 
of the eighteenth century caused a shift in the weight of demand 
from wool to cotton, and within the last twenty years, we have 
seen some of the burden taken from both silk and wool by the 
use of wood pulp and other materials. Cotton ranks firs? today 
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as a textile material, but this statement contains no prophecy 
as to the future, for a great new invention may shift the demand 
to some substance which at present may have no significance 
for textile purposes. 

The ranking materials for present textile purposes are cotton, 
wool, silk, flax—the source of linen and linseed oil—and if we 
include the baser textiles, we should add as important materials 
jute, hemp, and sisal. But this list is by no means complete, be- 
cause industry anakes use of many other fibrous materials. Our 
remarks in a former chapter relative to the diversification of use, 
and the exacting demands for industrial materials apply with 
equal weight to the industrial fibers. Each must suit the more or 
less specialized demand which is made upon it. Thus, we should 
include some of the minor fibers. 

Mexico supplies a considerable number of such materials. 
Henequen, or sisal grass, is one of the most important. It grows 
not only in Yucatan, but in some parts of Central America, and 
to a limited extent in some of the West Indies. The fiber is one of 
the most important materials for the manufacture of rope, cord- 
age, and cables. The Aztecs made extensive use of the plant as a 
food, while the leaves were used for thatching, the fiber was a 
textile material, and from the juice was manufactured a drink 
called octli, or as it is known today, pulque. The plant requires 
very little attention; it thrives in arid, stony regions, where most 
other plants cannot survive; it may be harvested at almost any 
season; and after it reaches maturity—in about five years—it 
continues to yield for fifteen or twenty years. Ixtle, or Tampico 
fiber, is another important product of Mexico. Zapupe, another 
product of this country, has interesting possibilities. “It produces 
a fine white fibre, strong, brilliant, soft, and pliable in texture, 
and is said to be far superior in quality to other similar Mexican 
plants.” ! The fiber is manufactured into rope and cordage. When 
divided by machinery into a hundred or more parts, or threads, it 
is used as a substitute for silk. Pita, which has marked charac- 
teristics as compared with sisal and zapupe, is manufactured into 
seines, nets, matting, lariats, and hammocks, to name only a few 


1 Mexico (compiled by the Pan-American Union), p. 107. 
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commodities into which it enters. The plant grows wild in the 
state of Vera Cruz. Zacaton, or broomroot, is a Mexican product 
exported chiefly to France and Germany. 

The pineapple and the coconut palm produce useful fibers; 
coir, a product of the latter, is produced by Soaking the husks in 
water until soft enough to work; and then by separating and 
drying the fiber. The mass contains several qualities of material; 
the straightest fibers are manufactured into rope, coarse thread, 
and into cocoa matting, while the stiffer material is used in mak- 
ing brushes. The coconut palm is not only a source of raw ma- 
terial for the commodities just named, but of copra, which is the 
dried kernel of the coconut—dn important source of oil— and 
the timber is sometimes used for cabinet work and as struc- 
tural material. Pineapple fiber is often of local importance in the 
production of rope, cordage, and fabrics; occasionally, native 
workers develop considerable skill in these industries. 

Madagascar supplies considerable quantities of raphia, a prod- 
uct of a kind of palm; it is often used by natives in making 
coarse cloth, but as a material of commerce it is consumed in the 
manufacture of mats, basketry, and various kinds of ornamental 
work. Java is one of the chief sources of kapok or silk cotton. 
In 1925 the United States imported about 8,000 tons.of this 
material along with about 12,000 tons of agave fibres. Ecuador 
was the original home of the Panama hat; but the industry has 
now spread to other countries, including Colombia and Vene- 
zuela. The workers use as their raw material the fiber obtained 
from the leaf of a palm (Carludovica palmata). The fiber is 
carefully separated from the tender leaf and bleached either in 
the sun or in a weak solution of lemon juice, and then worked 
up slowly into the Panama hat. 

Industry makes use of certain quantities of Spanish moss in 
the manufacture of upholstery, of bamboo split into fine strips 
for basketry and brushes, of ramie or China grass for cordage, 
and in some European countries for the production of fabrics; 
and this says nothing of the consumption of the straws of rye, 
wheat, barley, broom corn, rice, and esparto in the production of 
a considerable variety of goods, such as hats, rope, matting, 
brooms, upholstery, ete. No fibre is too common for us@ in the 
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trade. Practically every substance of this kind has a potential 
use if it can serve some specialized purpose. With the progress 
of industry, attention is continually directed to new products, 
and new industries arise to prepare them for the market. 


COTTON 


The fiber is one of the most important, if not the most im- 
portant, material that moves in international commerce. If 
we included in this estimate the fabrics manufactured from 
the raw material there would be no question as to the rank. 
During the last five or six years the export of raw cotton from 
the United States has amounted to over $600,000,000 a year, 
and on one occasion, in 1925, it was over a billion dollars. Before 
1860, cotton frequently constituted more than half the total value 
of the exports from this country. Of Great Britain it has been 
said: “There is no industry in Great Britain, except agriculture, 
which affords so much employment, directly or indirectly, for 
the masses of the people, as the manipulation of cotton, or 
which is of more importance to the whole mercantile or industrial 
system of England.” ? In the case of the United Kingdom, the 
foreign trade in cotton manufactures is often of more relative 
importance than raw cotton in the foreign trade of the United 
States. In fact, the exports of such materials from the United 
Kingdom in 1926 amounted to more than $1,300,000,000. While 
the rank as an export is not as high in Germany and France, the 
cottons nevertheless, are an important branch of their foreign 
trade. 

A great organization has been built up in many parts of the 
world to grow, to buy and sell the raw material, to transport it 
to the manufacturing centers, and to finance the whole process 
from beginning to end, and to convey from the manufacturing 
centers a vast volume of manufactured goods to merchants in 
practically every part of the world. And this much cannot be said 
of any other commodity that passes into oversea trade. 

In our estimate of cotton we should also include the service 
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to the consumer. This cheap and abundant material has made 
possible a wide diffusion of consumption with all that this signi- 
fies for comfort, convenience, and welfare. It serves this purpose 
more thoroughly than wool or silk. In addition, cotton growing 
and manufacture are the basis for the livelihood of millions of 
people in all parts of the world, and in trade it is one of the most 
important sources of profit of all world commodities. 

That cotton ranks among the most valuable of the natural 
products is beyond question. As with many other great materials, 
the early history is obscure. It may have found application first 
in India; at any rate, it was cultivated in that part of the world 
in the fifth century B.c., and the people have developed a system 
of spinning, weaving, and dyeing. One of the most remarkable 
features of the Indian industry is that after this much had been 
accomplished progress came to an end, and there were no new 
methods employed until recent years when modern spinning and 
weaving machinery was taken to India from England. Cotton 
was grown in Egypt from remote times, but in the arts of manu- 
facture, these people, also, progressed to a certain point and then 
stopped. Production of both cotton and cotton fabrics was car- 
ried on in Mexico, and in the west coast regions of South America, 
at the time of the earliest Spanish explorations and there are 
evidences that the industry in the new world was many hundreds 
of years old. 

Prior to the Industrial Revolution wool and flax were the chief 
textile raw materials. The cotton plant had been grown to some 
extent in the United States, but in a small way to supply house- 
hold producers. Manufacturers on this continent had imported 
small quantities of cotton from the Dutch settlements in Surinam, 
from Jamaica, and from other parts of the West Indies; but the 
manufacture of fabrics was of little or no importance. In Eng- 
land, as late as 1760, the manufacture of cottons was rated as 
“amongst the humbles of domestic arts.” Not that producers 
failed to realize the importance of the fiber, but that the great 
labor in separating cotton from seed stood in the way of exten- 
sive use. This was particularly the case with the upland variety 
which adhered closely to the seed. The roller gin, which had been 
used for some time with the sea-island cotton could not ‘be used 
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with the short staple. In this case, it was necessary to separate 
cotton from seed by hand. 

This difficulty was met with the invention of the cotton gin by 
Eli Whitney in 1793. The basic idea of the gin was the use of a 
number of circular saws which pulled the lint from the seed. 
Whitney’s device was a crude affair compared with the gins of 
today, but it performed a remarkable amount of work. Whitney 
himself explained how the device manifolded work in the follow- 
ing words: “This machine may be turned by water or with a 
horse, with the greatest ease, and one man and a horse will do 
more than fifty men with the old machines. It makes the labor 
fifty times less, without throwing any class of people out of 
business.” . 

As a matter of fact, it did the reverse of throwing people out 
of work, for it not only created many new industries which gave 
employment to men and women, but it made possible an enormous 
extension of the agricultural area of the United States. It gave 
a great incentive to the further invention of textile machinery, 
and it led to a new organization of the productive forces not only 
in England, the chief textile-manufacturing country, but in the 
United States. It made cotton the most important export com- 
modity of this country, and because of this resource, it gave the 
country a large means of paying interest on funds borrowed 
abroad, and ultimately for the liquidation of the principle. 

The effect of the gin on cotton growing in the United States 
was almost instantaneous. American production amounted to 
only 4,000 bales in 1790; it became 73,200 bales in 1800, 1,347,000 
bales in 1840, and 3,840,000 bales in 1860. From this beginning, 
the United States has become the greatest producer and exporter 
of short-staple cotton in the world. The proportion varies some- 
what from year to year, but it remains not far from 60 per cent. 
In 1926 it was a little more than 61 per cent. This signifies that 
with the exception of the cotton from Egypt, Peru, and a few 
other places, which is used for more or less specialized purposes, 
the United States not only supplies its own mills, but those of 
Europe and Japan. The capacity of this country for production 
greatly exceeds the output even in bumper years. Production in 
1926 was 17,910,000 bales. Much of our cotton is grown under 


P[tOM 9} UI 104300 JO MorpOnNporg 


aInynnsOy 8p1404 ayy fo fiydvsboay “sayng pun your mos 


631VG 000'09 SLNASaYd3Y LOG HOVA 
NOILONGOUd 
NOLLOO 


THE INDUSTRIAL FIBERS 383 


a poor system of organization, on small farms, often with in- 
adequate knowledge about the maintenance of the soil and the 
protection of the crop. While cotton has the advantages of all 
the modern implements for preparing and cultivating the soil, 
there is as yet no effective device for harvesting* the crop, al- 
though a number of inventions have been tried. The new sledding 
process holds out more hope than any of its predecessors. More- 
over, from year to year, various pests destroy large amounts of 
cotton. With sugh enemies as the army worm, the cutworm, the 
blister mite, the bollworm, and the boll weevil the farmer has 
enough to contend with. Various remedies have been employed, 
such as burning the refuse, cleaning out fence corners, spraying 
the fields with a chemical poison, and the development of a 
plant that resists the weevil, and undoubtedly the pests will be 
conquered in time, but meanwhile they destroy a vast amount 
of cotton, 

The total production of cotton in the world is 1925-1926 was 
estimated at 27,700,000 bales. The distribution of this amount 
among the producing countries is shown in the table below: 


PRoDUCTION OF CoTTON IN SPECIFIED CouNTRIES, 1925-1926 
(bales of 478 pounds each) 


Country Bales 
WnitedsS tates meer. ve sets teers crore ies ine 16,104,000 
AGIAN ce ete er eae ate ens 5,053,000 
C@hinae (Commercial) semen eee eee 2,114,000 
Heypti ws ty sein eet eee 1,629,000 
Russian (Asiatic) eriatacts taste et eer 737,000 
LBs gelesen ee eeiay OS AR aD ee Oe wore 602,000 
IWEXICO Meee cen ew cecvor isi ety Se ne 202,000 
IPGIUIN Peerart scores Octet er oer eco aae ate) SUE NIIS sie 200,000 
Allgothers@ec sce tecris sce cnr ro 1,059,000 

AMOI ie 5 BES CoO AST Co Ie Ceo 27,700,000 


Small quantities of cotton are grown in other places in the 
world, more largely for domestic consumption than for export. 
But some of these regions may become exporters. In 1926 Argen- 
tine had about 275,000 acres planted to cotton, chiefly in the 
northeastern and northwestern part of the country. The excess 
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over domestic consumption is exported to Germany and the 
United Kingdom. Colombia and Venezuela grow small amounts 
for domestic use, and it is possible to greatly enlarge the crop. 
Production is still of considerable importance in St. Vincent, 
Barbados, Grenada, and other islands. The crop is on the increase 
in Nigeria. Cotton may be grown on a considerable scale in other 
parts of the world, where, as yet, production has scarcely begun, 
as in the Anglo-Egyptian Sudan, where the industry awaits the 
development of irrigation and transportation, and in portions 
of South Africa and Queensland. The crop area could be greatly 
expanded in Asiatic Russia. 

Since 1901, possibly with some thought as to the future supply 
when American consumption will use a much larger proportion 
of domestic production than at present, and possibly for the pur- 
pose of adding to the self-sufficiency of the Empire, certain Brit- 
ish organizations, such as the Cotton Growers’ Association, have 
been encouraging the further increase in production in various 
parts of the Empire. This enterprise is meeting with some suc- 
cess. But it takes years of effort to develop extensive cultivation 
in new areas. Growing requires local capital for the planters, or 
foreign investments in plantations, training the farmer in 
methods of planting and protecting the crop, adequate transpor- 
tation, and a well-developed commercial system to handle the 
product from field to mill. Moreover, where American seed has 
been used, much scientific study has been required to adapt it 
to the new conditions, But no one doubts that these many prob- 
lems will be solved in time, and that some of the newer regions 
will become competitors of the United States. 

These conditions throw interesting light on some proposed 
policies in this country. Under proper conditions it is possible to 
“break the American cotton monopoly.” But what is required 
more than anything else is a price level high enough in foreign 
markets to encourage planters who are still in the experimental 
stage. At times, some American cotton-growing organizations 
have urged the limitation of acreage for the purpose of raising 
the price. A higher price in international markets would be a 
great assistance to farmers in other countries who are now strug- 
gling to put crops on a profitable basis. The results under the 
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newer proposals contained in the McNary-Haugen bill which 
was disapproved by the President, are more elusive but, in the 
long run, just as detrimental to American cotton-growing inter- 
ests. The first results would probably be indirect, operating on 
American manufacturers to diminish their ability to compete in 
domestic cotton. The most hopeful solution to the American cot- 
ton growers’ problem is in the improvement of methods of pro- 
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duction and distribution which will enable them to reduce costs 
and thus maintain sales both at home and abroad. 

The quality of cotton varies greatly from place to place. It is 
not always of the same grade on adjoining plantations; but 
marked differences exist among the products of different parts 
of the world. American cotton is chiefly short staple of 1.2 or 1.3 
inches or less. But Carolina and Georgia sea-island cotton has 
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a staple of about 1.8 inches, and Barbados about 2 inches. In- 
dian cotton is short staple,—from .8 to 1.0 inch, and the Chinese 
product is still shorter. Egyptian cotton averages from 1.2 to 1.5 
inches, : 

The Egyptian product is fine and strong and is used in the 
manufacture of knit goods, sewing thread, fabric for automobile 
tires, and for mixing with other cotton. Cultivation under more 
modern conditions began in Egypt about 1820. The cutting off of 
the American supply during the Civil War gave the industry its 
first real incentive to growth. While the area in which the crop 
can be grown is limited, conditions are suited for the success of 
the industry, although much of the crop must be irrigated. Prac- 
tically all cotton-manufacturing countries use some Egyptian 
products, but as a rule, Great Britain takes about half the 
supply. 

Cotton grows in the natural state in some places in Peru, but 
this country has developed its own variety (Gossypium peruvia- 
num), which is “so soft and fine that it is called vegetable wool; 
it is much used for weaving underwear, stockings, etc., with wool, 
which it even improves, as the cloth is less liable to shrinkage. 

.. [The plant] holds out well through -drought, requiring but 
one irrigation yearly.” * The staple is from 11/16 to 14% inches 
long, and of Tanguis, a new variety brought into existence to 
resist a parasite that attacks the roots of the ordinary domestic 
variety, the staple is about 114 inches. 

The value of cotton as a commercial crop is greatly enhanced 
by the fact that it can be grown in many parts of the world in 
large quantities under an organized system of agriculture. It 
requires plenty of moisture during the early growing season, but 
dry weather, with little or no rain is needed when the seeds are 
ripening. The peculiar shape of the cotton fiber gives it a great 
advantage over other vegetable materials for the purpose of the 
spinner. It is a twisted flattened cylinder. Due to the twist, the 
fibers readily “kink” together and thereby make possible a strong 
and durable thread. 

The yield varies greatly from region to region, depending on 
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natural conditions, and upon the skill in cultivation. In the crop 
year 1926-1927, the yield of lint in the United States was 187 
pounds per acre, in Egypt 386 pounds per acre, in Peru 337 
pounds, in Russia (Asiatic) 218 pounds, and in India 79 pounds. 
The low yield and poor quality of Indian cotton is largely due 
to careless methods of cultivation. In the central and southern 
portions of the country the seed is planted in lines, and the planter 
makes some effort at careful farming, but in nothern India the 
seed is broadcast, often mixed with other crops, and little or no 
attention is given to it from time of sowing to harvest. With 
greater care India could greatly increase her output. As a rule, 
the lint is too short and coarse for use in English mills, but Japan, 
Germany, Belgium, and Italy usually take the product of the 
Indian growers. 

In China conditions are about as unsatisfactory as in India. 
While the plant is grown in a number of parts of the country, 
the smallness of the farms—averaging probably not more than 
two acres—makes improvement extremely difficult. The country 
is hampered, also, by lack of transportation, by high taxes, and 
by lack of means for the diffusion of information about better 
methods. Much of the cotton is consumed in regions of growth 
by small household manufacturers. The Chinese have had great 
difficulty in adjusting American cotton to growing conditions in 
their country. 


Imports oF CoTTON INTO CERTAIN CouUNTRIES, 1926 


Country Bales 
Wmitedekenodomeaerenrer tse ers. eee 3,388,000 
AGS siete ates BEN ety onde wets eee Ne 3,213,000 
INP AT COMM aeyorecesoveea sscuianal ons chutoye stelle a1 ade: feu obese 1,606,000 
Gerintany wipe sac bemoteratoext ram eee ate 1,485,000 
Gal Vette ee ate ne Nee Mi ares oar, ees ate 1,035,000 
(SZECITOS! OV Alelaimren momento c acres ie ees 581,000 
SDA My Werte eared rte cg oeieas aha Nye 8S 418,000 
J B{1 FAI PUINE  maenc ieee) Geb c cice eC IR tes ae tcc 395,000 
Umimbede Statesmen mrer acta ace. creme a 338,000 
(CERIO a cola con. om Hamu on OMCmoIno 6.000 274,000 


JN bared eYSusene oh ey ate aL Oem tac 1,030,000 
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As we have already seen, the United States is the chief ex- 
porter of the cotton. Our export added to that of Egypt and 
India usually amounts to about 90 per cent of the cotton which 
moves in international trade. In 1926 India exported about 
3,200,000 bales, Egypt about 1,400,000 bales, and the United 
States about 8,100,000. Since much of the Indian product is 
shipped to Japan, the burden of supplying Europe with short- 
staple cotton falls largely on the United States. The imports of 
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cotton from all sources into the leading countries are shown in 
the table on page 387. 

Important changes are in process which in time may affect the 
relative position of the manufacturing countries. The United 
Kingdom ranks first as an exporter of cotton materials. But other 
countries are making efforts to stimulate production and export. 
India and Japan may become much greater factors than at pres- 
ent in the supply of the Far Eastern markets, and some of the 
South American countries may become much more self-sustain- 
ing. Moreover, some of the newer countries of Europe are en- 
couraging the development of the manufacture of cotton.,From 
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1913 to 1926 the number of spindles in Asia increased from 
about 8,000 to 17,000, and while the total is small in comparison 
with the world total it indicates a tendency. The number of spin- 
dles in Great Britain increased only about 2,000 during this 
period, and in all of Europe about 3,000. The total number of 
spindles in the world in 1926 was 163,000,000, of which 57,000,000 
were in Great Britain and 37,000,000 in the United States. 

Although the trade in the manufacture of cottons has been de- 
pressed in the United States, as in all other nations, this country 
has a great advantage in its enormous domestic market. Our 
export trade is very small in proportion to our total manufacture 
of cottons; to give the actual figures: in 1925, exports were valued 
at $124,000,000, while the total value of cotton goods manufac- 
tured in this country was $2,627,900,000. But conditions, par- 
ticularly in the United Kingdom are different, because exports 
are a large part of the factory output, and consequently the in- 
dustry depends on foreign trade for its prosperity. 

In Europe, high tariffs, shifting labor costs, and the loss of 
some foreign markets are among the troubles. The situation with 
reference to Great Britain has been described as follows: 


The decline in trade is most serious for Great Britain. In the last four 
years, however, the variations have been slight. The question with which 
Lancashire is now struggling is how to adjust an industry with heavy 
capital charges to a smaller production and at the same time maintain 
an export trade which depends on being able to compete in the world 
markets with newer industries employing cheaper labor in Eastern coun- 
tries. The competition is mainly with the industries within the import- 
ing market itself.* 


WOOL 


In our discussion of the livestock industry we have suggested 
the chief countries which are exporters of wool. Sheep are grown 
in practically every country, but in many instances the supply 
of wool does not suffice for domestic uses. In 1925 about 60 per 
cent of the world’s wool production was shipped in the foreign 
trade, and the greater part of this supply was exported by Aus- 
tralia, Argentine, the Union of South Africa, New Zealand, and 
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Uruguay, and more than one-third of this total was shipped from 
Australia. This country possesses an almost unlimited area upon 
which sheep may graze, but one great difficulty is water supply. 
This has been met to some extent by the construction of certain 
great projects, but much more work remains to be done. In the 
great drought of 1884 it was said that more the 10,000,000 sheep 
died of thirst. The method now employed of supplying water is 
either by artesian wells, or by the storage of surface water. One 
of the most important of these works is at Burrinjuck, near the 
junction of the Murrumbidgee and the Goodrabijbee rivers. This 
will supply water to about a million acres of pasture land. New 
South Wales is the chief wool producer in Australia. “In times of 
drought the difficulty is not so much to obtain food as to find 
water for the flocks. .. . Except in the valleys of the rivers, 
these great plains are treeless, but over all this vast expanse there 
grow in abundance many kinds of succulent grasses, which nour- 
ish millions and millions of merino sheep. In dry seasons, when 
all these grasses are burnt up, and the land looks as dry and 
parched as a wilderness, the salt-brush still survives, and affords 
sustenance to the animals.” ® 

Conditions in Queensland are similar to those in New South 
Wales, and the water problem is of the same nature. Sheep are 
raised in other parts of Australia, but the regions just named are 
the most important. New Zealand has abundant pasture lands, 
although the time is probably not far distant when much of the 
area which is now devoted to sheep will be sown to wheat and 
other crops. Conditions, however, are very favorable for the pres- 
ent development of the sheep industry. In recent years, the an- 
nual exports of wool have amounted to about 200,000,000 pounds, 
Shipments from the Union of South Africa are about equal to 
those of New Zealand. Grazing lands are scattered through vari- 
ous parts of the Union, and conditions are generally favorable for 
the development of the industry, except perhaps, in portions of 
the Transvaal and in the Bush Veld which are subject to ravages 
of the tsetse fly. We have seen in connection with our discussion 
of the livestock industry that some regions in South America 
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are far below their possible capacity for the production of sheep; 
on the other hand the United States, at least temporarily, seems 
to have reached its capacity. Although these animals are raised 
in every state in America about 40 per cent of the total nuinber 
is in the Mountain States. But the industry seems to be declining. 
The number has declined from a maximum of 61,000,000 animals 
in 1900 to about 41,000,000 in 1927. The number has fluctuated 
from year to year, but the tendency has been towards smaller 
production—a cendition which is brought about by the increasing 
cost of maintaining the animals, by the gradual expansion of 
other types of farming, and by the uncertainties of the wool mar- 
ket. The total world production of wool in 1926 was 3,061,000,000 
pounds. Of this, South America, chiefly Argentine and Uruguay, 
supplied 508,000,000 pounds; Europe 767,000,000, with the United 
Kingdom as the largest single producer; and Australia and New 
Zealand together produced 976,000,000 pounds. The exports from 
the principal countries are shown below. 


Exports oF Woou FROM THE PRINCIPAL CounTrigs, 1925 


Country Pounds 
ANTISET AL Aare w creates ei edeatoiee sto ame 673,174,000 
PAT OMUTIO Mee tet cnye te ctgcreee tet yet eveisietens tos 249,777,000 
Unronvorm South rAtrica seer ce cee ar 220,176,000 
IN@wZicalan duprsenis cere acvaccuctite se ureeiss 205,727,000 
MIRUQUA YE does a stow ote ot kote ciera ee 89,442,000 


Industry makes use of the wool or hair of a considerable num- 
ber of other animals. Not the least interesting of these is the 
angora goat, which is said to be a distinctively Turkish animal. 
The hair is a product of what is known locally as the “tiftik” 
goat, to distinguish it from the common animal. Some 15,000,000 
of these goats were in Turkey in 1914, but the number has been 
reduced to half, due to the ravages of the War. The hair is a 
“most valuable product, owing to new processes abroad of utiliz- 
ing the fleece in dress goods and imitation furs, besides its in- 
creased employment for yarns and braids, for plush in railway 
carriages, for linings in motor cars, for rugs, bookbindings, shoes 
and gloves.” ° This product, as often prepared for the market is 
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known as mohair. Another member of the goat family from 
Tibet supplies a soft woolly hair which was woven into the cash- 
mere shawl, an article which was once in great demand. Peru 
supplies the wool of the llama, the vicufia, and the alpaca. The 
hair of the latter is the most important, but that of the llama 
and vicufia is used by the natives in making fabrics. 

Human hair and the hair and manes of horses are articles of 
commerce, as is shown by the fact that nearly 3,100,000 pounds 
of the former and 4,600,000 pounds of the latter were imported 
into the United States in 1926. China is the chief source of human 
hair. Here, the spread of modern ideas, and the growth of de- 
mocracy has weakened the former respect for the Manchu 
régime, and is bringing about the abandonment of the queue, 
the ancient emblem of loyalty. World commerce seems to be the 
chief beneficiary. The trade in hair is about equally divided 
among Japan, Hongkong and the United States. Much of this 
product is exported abroad, where it is bleached and softened and 
returned to China for manufacture into nets. The recent fashion 
of bobbing the hair has deprived the industry engaged in the 
manufacture of nets of some of its prosperity. 


SILK 


China is the original home of the silk industry. The beginnings 
of the culture of the silkworm and the manufacture of the fabric 
are interwoven with the legends of the country, which indicates 
that the industry is of great antiquity. The Empress Se-ling-She, 
wife of Hwang-ti (2640 B.c.), one of the greatest of China’s 
rulers, is said to have taken a personal interest not only in the 
care of the silkworm, but in the arts of spinning and weaving, 
and she is credited with having invented a loom upon which the 
threads could be easily woven. For centuries the Chinese re- 
garded the art of silk making as a national secret, which every 
Chinese was bound to respect. Knowledge of the silkworm 
reached Japan through Korea in about the third century. 

Silk was one of the most prized articles in ancient Rome— 
actually worth its weight in gold. Fabrics were imported from 
China over channels which even the European merchants did 
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not know. Sericulture in southern Europe did not begin until 
the sixth century. About this time, two Persian monks, who had 
resided in China, brought the eggs of the silkworm concealed in a 
hollow cane. This clandestine business laid the foundation of 
European sericulture. If the worms of the sixth century were as 
prolific as those of today, this little importation of less than an 
ounce of eggs probably yielded more than 30,000 young silkworms 
which soon began to multiply with incredible rapidity, and thus 
laid the basis for an industry which rendered Europe largely in- 
dependent of China, and which, in the course of years, was to be- 
come a source of income for millions of people, and to provide 
for the enrichment of thousands of merchants and manufacturers. 
In all these ways, the economic and social results of the develop- 
ment of the silk industry are not unlike those relating to cotton. 
Silk was once a badge of distinction and a symbol of royalty, but 
modern processes of production have brought the fabric within 
the means of vast numbers of consumers. Not only this, but the 
recent introduction of artificial silk, which in some respects is 
better than the real product, is still further spreading the silk 
market among the masses. 

The silk industry is still an important branch of enterprise in 
its native home, but Japan has now become the greatest producer 
in the world, and the Mediterranean countries produce just about 
as much silk as China, One reason why this country has not 
pressed its original advantages is that the Chinese, as a rule, still 
cling to traditional methods of cultivation. For some years, the 
ravages of the silkworm diseases hampered the progress of the 
industry, although this evil is now being gradually overcome. But 
the inefficiencies in selecting the mulberry, upon which the worm 
feeds, and carelessness in selection and breeding of the worms, 
and marketing the cocoons are still drawbacks on Chinese enter- 
prises. Lack of means of transportation within the country, also, 
involves a great waste in the processes of marketing. 

The industry is capable of enormous expansion, particularly 
in China, where there is a great abundance of cheap labor, but 
since, in recent years, the silk market has become both competi- 
tive and selective, success depends as much upon the quality of 
the product as on its quantity Buyers prefer the silk which not 
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only meets their tests of quality, but which has been carefully 
prepared for the purposes of trade. In both these respects, Chi- 
nese industry has been notably lacking. 

Silk of varying quality is produced from a number of so-called 
silkworms. Three classes of raw silk are produced in China, 
namely, white, the product chiefly of Kiangsu, Chekiang, and the 
Canton district; the yellow, which is obtained chiefly from the 
Szechwan and Shantung provinces; and the wild or tussah silk, 
which is produced mainly in Manchuria, Shantung and Chili. 

Pongee, or Shantung silk, is the product of a worm called the 
wild cocoon, which feeds on oak leaves. The fiber is of greater 
strength than the ordinary mulberry silk, but the luster and color 
are not as acceptable to many consumers. Thus, it is used for 
more or less specialized purposes. The manufacture of pongee is 
chiefly a local industry, pursued in the regions where the cocoons 
are produced. In most places weaving is still a primitive process. 
In China, the local weaver uses a crude handmade loom equipped 
with bamboo teeth. Tussah silk is produced in portions of India 
and Burma, and the Eri silkworm, which feeds on the leaves of 
the castor plant, produces a peculiar kind of silk, which is not 
reeled in the ordinary way, but spun after the fashion of many 
ordinary fibers. 

The world production of silk could be enormously expanded, 
given the proper economic conditions. Since great care is neces- 
sary in breeding and protecting the silkworm, and in preparing 
silk for the market, the industry can succeed only where labor 
is not expensive. During colonial times, the British government 
was vitally interested in promoting silk culture in some of the 
American colonies. There were no physical difficulties in the way, 
but since tobacco was the more profitable industry, and because 
labor was scarce and expensive, the planters could not afford to 
cultivate the silkworm. More recent attempts to develop the 
industry in the United States have failed for the same reason, 

Naturally, in countries like India and China, which are poorly 
equipped for the supply of industrial information, the annual 
production of silk is more or less a guess. But we may obtain 
some idea of the importance of the industry by the extent of the 
foreign shipments. Exports from Shanghai and Canton in 1925 
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amounted to about 18,000,000 pounds. The exports through Yoko- 
hama, which convey some idea of Japanese production, were 
about 57,000,000 pounds; British India, and Indo-China shipped 
about 198,000 pounds. Italy was the largest producer among the 
Mediterranean countries, with over 9,000,000 pounds; and smaller 
quantities were produced in France and Spain, and in some six 
or eight countries in eastern Europe, in the Levant, and in Central 
Asia. 


<i LINEN 


Flax supplies two important commodities for commerce, 
namely the fiber, which is the source of linen, and the oil from 
the seeds, known as linseed oil. In some countries the plant is 
cultivated chiefly for the oil, in others the fiber supplies the mo- 
tive for cultivation. Flax is cultivated in many parts of the world, 
and the fiber has been used for textile purposes from ancient 
times. The material is most often used alone, but is sometimes 
mixed with other fibers, as with cotton or wool. The pioneers 
in America manufactured a product known a linsey-woolsey, 
which was a coarse cloth of linen and wool. Flax is grown for the 
seed both in the United States and Canada. Minnesota and North 
Dakota are the principal sources in this country, although smaller 
quantities are produced in Kansas, Nebraska, and Wisconsin 
among others. Argentine produces large quantities of the plant, 
chiefly for seed; the fiber is burned after harvest. Russia pro- 
duces both for the seed and fiber. This country is the chief source 
of supply for the linen-manufacturing countries which do not 
produce enough flax locally for domestic needs. In fact, flax is 
one of the most important exports of Russia; the United King- 
dom and Germany are the chief consumers. Considerable quanti- 
ties are produced in Belgium, Holland, and Ireland, mostly for 
the supply of the home industry. The manufacture of various 
products of linen have reached highest development in Scotland, 
Ireland, France, and Belgium. The fiber is used in the manufac- 
ture of twine, canvas, and laces, but by far the larger proportion 
is used in the production of linens, the qualities of which may 
vary from very coarse fabric to materials which rank among the 
best of textile wares. 
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In harvesting the crop the worker pulls up the plant by its 
roots. The next step is to remove the seeds by drawing the flax 
through an iron comb. The fibers are enmeshed in a gummy ma- 
terial which binds them to a woody core, and the next step is to 
separate the fibers, which is done either by exposing them to 
the elements in a damp meadow (dew retting), or by soaking the 
stalks in a pool, or in running water. The dried stalks are later 
passed through fluted rollers which break up the woody ma- 
terial. They are then scutched or beaten to remove the woody 
portion, and heckled or combed to separate the long from the 
short fibers. 


HEMP 


Jute, hemp, and sisal are of importance to industry chiefly as 
the raw materials for the manufacture of rope, twine, and gunny 
sacks, although the natives in countries which produce these ma- 
terials sometimes make use of the fibers in making fabrics. 
Agricultural countries in particular are large consumers of prod- 
ucts of hemp and jute, in the form of binder twine, burlap, and 
gunny sack. Our foreign bill for jute in 1926 amounted to $113,- 
300,000 and for sisal to $21,700,000. In 1925, Argentine imported 
more than 147,000,000 pounds of burlap. 

For years Russia was almost the only source of hemp for ex- 
port, and that country is still an important exporter, although 
jute, sisal, and Manila hemp have become competitors of the 
Russian product. Manila hemp has lost some of its importance in 
western markets, partly because of the substitution of sisal. 
The great distance of the Philippine Islands from the leading con- 
suming markets works to the disadvantage of the Philippine in- 
dustry, a condition which is aggravated by the crude methods of 
cultivating Manila hemp and preparing it for the market. The 
plant is known locally as abacd. It bears much resemblance to 
the banana plant and belongs to the same family. It grows in 
the wild state in the Philippine Islands, and attempts to intro- 
duce it in other parts of the world have met with only moderate 
success. The islands produced over 423 million pounds in 1926. 

Some quantities of hemp are grown in the United States; Italy 
often produces a surplus for export; and China produces consid- 
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erable quantities for domestic consumption. In fact, hemp may 
be grown in many parts of the world, but it is produced for export 


in only a few places where conditions are exceptionally favor- 
able. 


JUTE 


Jute made its appearance in the markets of the world about 
1832 as a substitute for hemp. But it has now become the chief 
fiber in a number of uses for which hemp was formerly consumed. 
Jute has one great advantage over all competing materials, 
namely, it can be produced cheaply and on a large scale. But, 
on the other hand, it is not as durable as hemp or cotton. 

Attempts have been made to grow the plant in Mexico, Algeria, 
and Formosa, but without marked success. Thus India is practi- 
cally the sole source of supply. The plant requires rich moist 
soil and plenty of heat. These conditions exist in eastern Bengal 
and in the Ganges-Brahmaputra delta where a large part of 
the country is innundated annually by these streams. The rich 
alluvial deposit saves the farmer the labor and expense of fer- 
tilizing the soil. Jute is prepared for the market in much the 
same way as hemp. Shortly before the crop is ripe, the plant is 
cut, and retted in water for about three weeks, and the fibers 
are then removed by washing and beating. 

About one-third of the crop is exported as raw jute; the re- 
mainder is manufactured into gunny bags and cloth; the two 
latter articles are among the most important exports from India. 
In fact, the combined value of raw and manufactured jute which 
entered the export trade in 1925-1926 was about $349,000,000. 
The United Kingdom, the United States, and Germany are the 
largest consumers, but considerable quantities are shipped to 
France, Italy, Belgium, and Japan. In India, Calcutta is the 
principal source of manufacture and the mills of this city largely 
supply the needs of Indian consumers. Most of the product 
shipped to Great Britain is manufactured in Dundee and shipped 
thence to various parts of the world. 

Jute, however, is manufactured into other commodities which 
at least have the appearance of quality. It is sometimes the 
material for the production of carpets and rugs, which, if not 
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durable, have the redeeming quality of cheapness. It is often 
the fabric in linoleums and tarpaulins, and it is mixed with other 
materials, as with linen and ono in the manufacture of towels 
and diets 


‘ 


QUESTIONS 


1. What are the leading textile fibers? If possible rank them in the 
order of relative importance and explain your ranking. 

2. Explain how the introduction of machinery from 1760 to 1800 
changed the relative positions of cotton and wool as textile fibers. Why 
was this shift brought about? 

3. Is it possible that the introduction of rayon may cause another 
shift in the position of the textile fibers? Why? 

4. Are we wasteful in our consumption of the VERE fibers and of 
clothing? 

5. Are fads and styles elements in the wasteful use of a commodity? 
Is too much wealth in the hands of the people a cause of waste? 

6. “One of the most interesting features in the development of a pro- 
gressive people is the incessant shift from one material to another.” 
Give a number of illustrations of this statement. 

7. Why have iron and steel replaced stone and bronze? 

8. Why does modern society depend on so many different textile 
fibers? Why would not cotton and hemp be enough? 

9. Make a list of the minor fibers and tell their uses. 

10. Explain why cotton has risen to first place as a textile fiber. 

11. Estimate the importance of cotton as a basis for world industry 
and trade. 

12. What revolution in methods in the textile trade and industry were 
brought about by the cotton gin? 

13. Estimate the importance of cotton in the growth of wealth and 
prosperity in the United States. 

14. Do you think that the United States can retain its present rela- 
tive position as producer of cotton? Why? 

15. What other places in the world grow cotton and what is the 
prospect for an increase in production in these places? 

16. Is it a wise policy for producers in the United States to limit 
acreage for the purpose of raising the price? What else can they do to 
increase their profits? 

17. Do you think that the McNary-Haugen plan would have brought 
ultimate benefit to the American cotton producers? Why? 

18. What countries are the chief producers of wool? Why are these 
countries the leaders? 

19. Trace the development. of the silk industry. What of it8 future? 
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20. Describe the rise of jute and sisal. Why has not hemp held its 
own in competition with these newer fibers? 
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CHAPTER XX 
VEGETABLE AND OTHER OILS 


Some vegetable oils have been used for centuries, but the new 
feature of the industry is the systematic manner in which indus- 
try is now exploiting the vast resources of oil-producing sub- 
stances. Not only the olive, as of old, but the seeds of the cotton 
plant, the peanut, the soybean, the seeds of flax, and products 
from the coconut now supply the manifold needs of industry. 
And a large number of other substances yield varying quantities 
of commercial oils, such as sesame, mustard seed, poppy, rape 
and ravison, castor bean, pulgheri, niger and kapok, mowra 
and illipe, and this does not exhaust the list. Many uses have 
been found for some of these oils, as in the manufacture of food 
and salad products, materials for varnish, soap, for lubricating 
and illuminating purposes, for adulterating other oils, and com- 
pounded with other oils and animal fats in the production of 
margarine. The by-products of the extraction processes often 
serve as feed for livestock. 


VEGETABLE OILS AS SUBSTITUTES 


One of the most interesting features of the oil group of prod- 
ucts is that they have been introduced as substitutes for some 
commodity already on the market. They are taking the place 
of animal oils and fats for food and cooking purposes, in the 
manufacture of soaps, for the production of lubricants, and to 
some extent in the production of illuminating materials. Vege- 
table oils are not only laying the basis directly for new industries, 
but indirectly, through the manufacture of by-products, they are 
bringing into existence groups of manufactures which have not 
existed before. Moreover, because they possess properties unlike 
those of animal fats, they often serve more specialized usés than 
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the products which they are superseding. There are a number of 
reasons for the appearance of these substitutes. In some in- 
stances, as with cottonseed, the cause is the desire of the producer 
to make use of a waste material through the development of 
by-products. Sometimes it is a question of relative prices, as with 
the substitution of some vegetable oils for animal fats, because 
of the advancing prices of the latter, and upon some occasions 
the substitution is due to the fact that vegetable oils serve the 
purpose better than the other products formerly in use. Other 
reasons are the more extensive needs of present industry, and 
the energy of manufacturers in urging the sale of the new prod- 
ucts. Naturally, a company which enters a new field desires to 
increase profits by pushing sales. 

The use of substitutes is a part of the competitive struggle 
which takes place in every progressive society. Invention and dis- 
covery constantly produce something new, and it is the function 
of enterprise to promote the use of new substances. Manufactur- 
ers of older products strive to maintain their position and a com- 
petitive struggle is the outcome. Competition between producers 
of olive oil and the cottonseed product is an illustration of this 
condition. Custom and tradition are often important aids to pro- 
ducers of the older substances. The Moors, for example, do not 
consider cottonseed oil a fit article for consumption, and packers 
of sardines, who have used olive oil are loath to make a change 
from a known and tried substance to a substitute. But economic 
conditions often make shifts in consumption necessary. In- 
evitably, an advance in the price of olive oil, due to an occasional 
shortage of the crop, causes the substitution of some other oil, 
and the habit is broken. In some countries, the high cost of 
butter is the reason for the use of compounds made largely from 
vegetable oils. 

Nevertheless, producers of staple products resist the change. 
Not infrequently heavy tariffs are levied on imported oils, partly 
for protecting domestic producers, partly to protect the quality 
of olive oil due to adulteration with imported oils. Protection is 
sometimes obtained by legislation requiring producers of the cot- 
tonseed product to mark the composition on the package, or 
through laws which require that the new oil shall be denatured. 
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In some cases the dealer must post a notice in some conspicuous 
place to the effect that margarine, or other substitutes are sold 
in his store. Not infrequently these signs achieve an opposite 
purpose by increasing sales. 


COTTONSEED , OIL 


In America, cottonseed is the chief raw material for the manu- 
facture of oils, although considerable quantities of oil are pro- 
duced from the peanut and the soybean, both of which are being 
grown in increasing quantities, and this says nothing of other 
products, like linseed, which are produced on a large scale. Prac- 
tically all these industries have developed by-products, as with 
cottonseed meal, cake, and fertilizers. The United States has 
enormous advantages in the production of oil, due to our large 
cotton crops, of which vast quantities of the seed are a necessary 
incident. 

The principal uses of cottonseed are in the manufacture of oil 
for food and for cooking, as substitute for, or an adulterant of, 
olive oil, in the manufacture of margarine, and in the production 
of candles. Manufacture of cottonseed oil began about 1876 and 
grew very rapidly. In the years from 1881 to 1890 the average 
annual production was only 22,000,000 gallons, but it was 215,- 
000,000 gallons in 1926, and the value of the various products 
which arise in connection with this manufacture was $250,027,- 
000. Production is carried on in practically all the southern 
states, but the ranking regions are Texas, Mississippi, Georgia, 
and Oklahoma. 

The cottonseed industry quickly developed one of the great 
characteristics of many modern manufactures, namely, the use 
of the by-products. Thus the oil cake remaining after pressing oil 
from the seed kernel is ground into meal, which serves as cattle 
feed and as fertilizer; the impurities and coloring matter which 
are worked out in the process of refining are called “cotton-oil 
foots,’ and are used in the production of some kinds of soaps; 
hulls are employed as fuel and in the manufacture of paper. 
Thus the discovery of methods of utilizing seeds not only created 
a considerable number of new industries, but added immetisely to 
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the value of the cotton crop.t Large quantities of oil, meal, and 
cake are exported, but the quantities vary from year to year 
depending on competitive conditions, of which the status of the 
other oils is an important factor. 

This industry has been developed on a large scale in some other 
countries which grow cotton, notably in Egypt, which exported 
more than 355,000,000 pounds of cottonseed cake in 1926, to say 
nothing of large quantities of seeds. 

India, also, is becoming a large exporter of cottonseed oil, 

although local “conditions often have a bearing on the amount 
available for export. “If there is a good monsoon, so that grass 
and other feed for cattle are in plentiful supply, perhaps one-half 
the cottonseed grown may be exported. When however, there is 
any failure in the monsoon, the Indian farmers are averse to 
selling their cottonseed for export, but hold it over for winter 
feed for cattle.” ? The United Kingdom is the principal market 
for the Indian product. 


SOYBEAN 


The production of the soybean has reached its highest develop- 
ment in China where the article is used for a great many pur- 
poses, in many cases as a substitute for animal products, in- 
cluding milk. Beans are consumed not only as food for human 
beings, but as feed for animals, and for the manufacture of oil, 
paste, toilet powders, bean curd, and “soy.” Very little of the 
product is wasted. The residue after pressing is made into cakes 
which are widely used as a fertilizer; the oil is in general use for 
cooking, and in the manufacture of soaps, paints, and lubricating 
and illuminating materials. Chinese cooks have developed great 
skill in converting bean products into food materials which so 
nearly simulate other products that it would be difficult for 
some persons to detect the difference. In no place in the world 
does a single article serve such a general utility purpose as does 
the soybean in China. 


*T. Lippincott, Hconomic Development of the United States, 2nd ed., 


p. 4385. : ; 
2 India, Trade Promotion Series, No. 38, p. 380. 
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The crop is most important in Manchuria which grows about 
70 per cent of the total Chinese output. Data bearing on produc- 
tion are of course inaccurate, but estimates place the production 
of this region at nearly 4,000,000 tons. Japanese enterprise has 
developed technical and marketing machinery for handling the 
bean trade. This includes even experimental stations where ex- 
perts study improved methods of production. South Manchuria 
contains rather extensive equipment for tank transportation and 
storage, and other means for handling oil in bulk. Possibly half 
the production of Manchuria is destined for manufacture into 
bean cake and oil, and because of these improvements, Dairen 
has become the principal point of export. Large quantities of 
soybeans are grown for local consumption and so serve the 
various purposes named above. 

In 1926 the exports of soybeans and their products from China 
amounted to about $93,000,000. Japan is the largest importer of 
beans and bean cake, but oil is exported to a number of places 
including Great Britain, Siberia, The Netherlands, and the United 
States. The soybean is grown to some extent in Japan, and it 
has been introduced recently into the United States where pro- 
duction, during the last fifteen years has shown a marked in- 
crease. 


PEANUTS OR GROUNDNUTS 


The peanut of the United States is often called groundnut in 
other portions of the world. But there is little in the name, for 
the product serves about the same purposes everywhere. The nut 
is rich in oil, and a first-rate food product, qualities which recom- 
mend it highly for production and use. China and India are 
among the largest producers in the world, although peanuts are 
grown both for local consumption and for export in more than 
half a dozen countries including the United States. Upwards of 
26,000,000 bushels were produced in this country in 1926. 

Although the big peanut was introduced by an American mis- 
sionary into China, this country now produces many times the 
quantity grown in America. The entire peanut production of 
China is estimated at 900,000 tons annually. The method of ex- 
tracting the oil is about the same as is used in case of the soy- 
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bean. In some countries the oil is used as a substitute, and as an 
adulterant, for olive oil. Large quantities are consumed in the 
manufacture of margarine and soap; the peanut cake makes 
excellent cattle food, and in some cases the flour can be manu- 
factured into certain kinds of bread. Peanut products, such as 
peanut butter and oil, are familiar to American consumers. Pro- 
duction of groundnuts is an important industry in India, where 
about 2,000,000 acres are devoted to the crop. Over half the crop 
is produced in Madras, and smaller quantities in Bombay and 
Burma. Considerable quantities are grown also in France and 
Portuguese West Africa, and in Gambia and Nigeria. 

It may seem strange to students of American history that the 
humble peanut is the only commodity for exchange in some parts 
of the world, and that it is the sole means of making purchases 
from the outside world, but this is the case. In Senegal, ground- 
nuts are the main crop, and Gambia has been described as a one- 
staple country with the peanut holding this distinction. The na- 
tives live far in the bush, possibly because of the remembrance 
of the days of the slave raiders. Peanuts are transported to mar- 
ket on the backs of donkeys. The natives insist on payment in 
silver, because of their distrust of paper money, and they 
promptly spend their hard money at the trading post and disap- 
pear into the bush until the next season. 


COCONUT OIL 


Copra, the dried kernel of the coconut, is one of the most pro- 
lifie sources of oil. The coconut palm, which supplies so many 
useful products, such as cabinet wood, palm sugar and coir used 
for matting, brushes, and brooms, is even more useful in the 
supply of oil. The Netherlands East Indies are sources of copra. 
The Indies exported more than 773,000,000 pounds in 1925, but 
large quantities were shipped from British Malaya (415,000,000 
pounds), from Ceylon (270,000,000 pounds), and from the Philip- 
pine Islands (157,000,000 pounds). Smaller shipments were made 
from India, the West Indies, Mauritius, the Gold Coast, and 
Zanzibar, among others. The European countries usually derive 
their supplies from regions with which they have the usual trade 
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contact. Portugal, for example, imports largely from Angola, 
Cape Verde, Guinea, San Thome and Principe, and Mozam- 
bique. There are many sources of supply and the chief question 
with the importers is the trade relationships. 

The coconut palm is a tropical product which thrives best, at 
least in the native state, near the sea. In fact, it has been main- 


Ewing Galloway 


Opening coconuts for copra in the Philippines 


tained that its nearness to the coast has been one reason for the 
wide diffusion of the plant in the tropical areas. Thus it has been 
said that “coconut palms which grow by the seashore often 
bend over towards the sea, and so nuts often fall into the water. 
Their outer covering of fiber makes them light in proportion to 
their size, and so they are carried along by ocean currents until 
they reach another shore. Sometimes they are washed up on a 
little barren island and are the first plants to sprout and grow 
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there.” * However that may be, the plantation product has been 
cultivated at some distance inland. 

In recent years, coconut oil has been used extensively in the 
manufacture of artificial butter, in the production of soaps and 
candles, and in certain medical preparations. Dessicated coco- 
nuts, as distinguished from copra, are used in the bakery trades 
both in the United States and in Europe. The meat, or poonac, 
which is the residue after the oil has been extracted, is used as 
cattle food and as fertilizer, ; 

The manufacture of coconut products has become an important 
industry in certain European centers. Large quantities are treated 
at Marseilles, Liverpool, and Hamburg. Marseilles is one of the 
most important seats of the vegetable-oil industry in Europe, 
and imports into this city consist not only of peanuts and copra, 
which are the most important, but of rape, poppy seeds, sesame, 
mowra, and several others. Nearly 600,000 tons were imported 
in 1909. Although the industry was depressed during the war 
period, it has begun to regain its old position. The production of 
butter from the oil is of growing importance because of the rela- 
tively high price of the real product. In some countries, as in 
Italy, olive oil spread on bread, serves the purpose of butter, and 
in some central countries of Europe the fat of pork or other meat 
is used in a similar manner. If necessary, the well-to-do classes 
can afford anchovy paste, caviar, and other fish products, but 
such delicacies are beyond the reach of those with small incomes. 

Coconut butter is often manufactured in Europe by patent 
processes and under exclusive trade names. In Germany, the oil 
is treated with bone black, fuller’s earth, and lime to remove taste 
and odor, and then mixed with various ingredients to give the 
proper color and taste. Although coconut butter lacks some of 
the wholesome qualities of real butter, it contains a fair amount 
of nutriment, it does not easily become rancid, and it can stand 
a relatively high temperature without melting. 

In some countries of origin copra is sun-dried, and in others it 
is dried by mechanical means. The latter is usually considered 
the most desirable, not only because it contains a higher per- 


2J. C. Cunningham, Products of the Emmre, p. 130. 
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centage of oil, but because it reaches the foreign markets in bet- 
ter condition. The growing use of margarine in Europe is prob- 
ably an indication of what will take place in the United States 
with the gradual rise in the price of butter, In fact, substitution 
is already taking place on a considerable scale. It can hardly 
be said that the industry is new in the United States, but it can 
be maintained that consumption is increasing. The total produc- 
tion of oleomargarine in this country in 1926 was 248,000,000 
pounds which was about twice the amount manufactured in 1910. 
The American manufacturers of margarine use large amounts of 
vegetable oils as can be seen from the appended table. 


MATERIALS UseD IN THE MANUFACTURE OF OLEOMARGARINE, 1925 


Material Pounds 
OleGHOUl es Sseeh ieee ve on artnet ae 47,418,000 
Coconutzolle setae eer ee ee ener 98,307,000 
Cottonseed orl sna Aven can eee eevee eat ae 25,608,000 
SVU ieee te Sec hed eed ee ge eee 72,662,000 
Reamtit got) Biget..a re ertc ie eekes cee eee eras 5,257,000 
OlLEOStTOATIM EY ce Mee eae Ge eee en ee 5,314,000 
New trallelan digress stent sree crea eee 25,172,000 
IBUGHCTS ce COR het meets ened gee Perea 2,330,000 
Sal Gietee cesar atic care Meare team See 20,593,000 
Wiscellan eas tas caine =o caeraeperaeee: 1,717,000 
OleORstOc amma ren. nce ere tee eaeremner 3,082,000 

OMAR ea Aare a on cee In on ees 307,460,000 


LINSEED OIL 


The chief use of linseed oil is in the manufacture of paints and 
varnishes, and enormous quantities are consumed for this. pur- 
pose. This oil, which is extracted from flaxseed, is produced in 
large quantities for export in Argentine, Russia, India, China, 
and to some extent in the United States, Canada, and The Neth- 
erlands. Other countries produce small quantities for domestic 
use. Linseed oil has one valuable property which makes possible 
its extensive use in the painter’s trade, namely, that of taking 
up oxygen when exposed to the air, pall of being converted by 
this process into a smooth, hard, dry substance. Thus, when ap- 
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plied to walls or floors it quickly forms a protecting surface, and 
at the same time fixes the pigments or waxes to the painted sur- 
face. 

For this reason it is the most widely used of the drying oils. 
During the process of manufacture it is boiled with certain 
chemicals called “driers.” In recent years, certain wood oils have 
become competitors of linseed because of their superior drying 
qualities. The product of flaxseed, however, has the advantage 
of being an agricultural commodity, the volume of which can be 
readily adjusted to the demands of the market. In addition to its 
use in the manufacture of paints and varnish, linseed also enters 
into the manufacture of oilcloth, patent leather, soaps, litho- 
graphic inks, and linoleum. As with a number of other seeds, the 
oil cake, produced from the residue of the pressing process is sold 
as feed for cattle. In the manufacture of linoleum, the ground 
dry linseed is ground with cork and gum which is spread upon 
fabric of some kind and then rolled. 

Linseed is one of the chief exports of Argentine, this commod- 
ity usually ranking third or fourth in the shipments from that 
country. The value of the shipments in 1926 was over $102,000,- 
000. Flax is one of the principal agricultural products of Russia; 
the plant is grown both for fiber and for seed. Large quantities of 
linseed are exported along with such other oil-bearing products 
as rape, sunflower, hemp, and mustard seeds. 

Besides linseed, China produces several other painter’s oils, of 
which tung, or wood oil, is the most important. It is said to be 
superior to linseed, particularly in the manufacture of varnish. 
For one thing, exposure to hot water does not whiten or soften 
the film, as is the case with most other painter’s oils. It is also 
used in the manufacture of linoleum and oilcloth. In 1923 the 
United States imported about 12,000,000 gallons of this material. 
About 90 per cent of Chinese wood oil is produced in the upper 
Yangtze region and the product is exported through Hankow. 
The supply is not large in view of the great potential demand. 
The tung trees, which produce the oil-bearing nuts, cannot be in- 
creased to meet the potential demand, and further limitations are 
placed on the supply due to the crude methods of extracting oil, 
and to heavy taxes laid on the product on the way to market 
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through Chinese territory. The Chinese have used tung oil in 
native industries for centuries. It forms a lacquer varnish and it 
is used for waterproofing wood, paper, silk, and other materials. 
The soot is manufactured into cettain kinds of Chinese inks. 

Both the Chinese and Japanese industries use large quantities 
of lacquer, or “Ningpo” varnish, but the poisonous qualities of 
this material have retarded its use in western countries. Hitherto, 
Japan has taken practically all the Chinese surplus. This material 
is obtained from a tree which grows in western Hupeh and in 
eastern Szechwan. “It furnishes only one color, black, and is 
considered the most indestructible varnish known. Brown varnish 
is obtained by adding ‘pei-yu,’ which is crude wood oil, boiled 
for an hour into a sirupy oil; and red, by adding cinnabar to the 
brown in equal parts. This varnish hardens only in a moist at- 
mosphere, and in China is applied only during moist or cloudy 
weather. In indoor work drying is facilitated by hanging about 
the room cloths saturated with water.” + 


POPPY-SEED OIL 


In Anatolia the oil of the poppy seeds is a part of the daily 
diet of the peasant, and this condition usually prevails in all the 
regions where the poppy is grown. The exported oil is used in 
producing artists’ oil paints, as salad oil, and in the manufacture 
of soaps and varnishes. A total suppression of the opium trade 
would not prevent the growing of poppies for the reason that the 
oil is an important commodity in commerce; in some regions it 
is the sole source of buying power, and it enters into general 
consumption for good purposes in most of the countries where the 
poppy is grown. 

SESAME AND RAPESEED OILS 


China and India are the most important sources of sesame. 
The production of rapeseed is a little more widely distributed. 
In addition to India and China, commercial supplies are ob- 
tained from Russia and Argentine. The Chinese use sesame for 


*China, Trade Promotion Series, No. 38, p. 234. . 
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cooking, as an illuminating material, and in the production of 
candles. In other countries it is used as a table oil and sometimes 
as an adulterant for olive oil, and in the manufacture of mar- 
garine; the poorer grades are consumed in producing soaps. 
Rapeseed oil is used in soap making, and it is one of the oils used 
in quenching steel. In China, the tender shoots of the plant are 
consumed as food. 

It appears from our eeuesing that the industries which make 
use of vegetable oils must tap a great variety of natural re- 
sources, and in“ addition, they must draw supplies from practi- 
cally every region of the earth. In many cases, some of the most 
important oils are obtained from tropical areas, and in others 
from sources where the product can be grown cheaply with an 
inexpensive labor force. The demand is increasing for all these 
products, and in many cases prices have already begun to reflect 
the growing demand. Fortunately, in most instances, the supply 
is susceptible of enormous increase. A large proportion of the 
world supply of vegetable oils is obtained from countries which 
still pursue primitive methods of production, and waste charac- 
terizes the industries in all the processes from field or forest to 
foreign consumers. 

Importers in the United States spend upwards of 70,000,000 
dollars a year for foreign oils. Coconut oil is the most important, 
and palm oil usually ranks second. But imports consist of con- 
siderable quantities of sesame, rape, linseed, soy, and peanut oils, 
to say nothing of such essentials oils as geranium, citronella, lav- 
ender, lemon, orange, attar of roses, and sandalwood. 


OILSEEDS OF INDIA 


The oilseed industry of India is noteworthy not only because of 
its volume, but on account of the variety of seeds which the coun- 
try produces. In the year 1925-1926 India shipped overseas about 
2,797,700,000 pounds of oilseeds and nuts, and this, of course, 
was only a part of domestic production for the reason that the 
Indian population is a large consumer of vegetable oils. Local 
mills are usually crude enterprises but they serve an important 
purpose. In most cases the power is supplied by bullocks, and 
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even hand presses are in existence in many parts of the country. 
But in recent years steam mills have become a part of the enter- 
prise in a few of the larger cities. These establishments press all 
the commoner seeds. 

Notwithstanding the introduction of modern mills it is still to 
the advantage of India to ship her products in the form of seeds 
rather than as oil. Some of the difficulties which retard the ex- 
port trade in oils are the protective tariffs of a number of Euro- 
pean countries, the better market for oil cake in Europe than in 
India, and the lower cost of transporting seeds in bulk than of 
shipping oil. If the last-named condition seems anomalous it is 
explained by the fact that oil must be shipped in casks, drums, 
and tins, which are not returnable on account of the cost, and 
these conditions add to the expense of shipping oil. 

The oil-seed shipments include linseed, peanuts, rapeseed, 
sesame (gingeli), cottonseed, castor beans, copra, mahwa seeds, 
poppy, mustard, and Niger seeds. 

All the western nations of Europe are large importers of In- 
dian products. Poppy seeds, for example, are shipped to France, 
Belgium, and Germany; mahwa to Germany and Belgium; mus- 
tard seeds to France and Belgium; Niger to Germany and France; 
copra to Germany, Belgium, and France; and linseed, peanuts, 
and rapeseed have even a wider European distribution. 


PALM OIL 


The African oil palm is the source of palm oil. The fruit is 
collected by the natives, immersed in hot water to soften the 
pulp, which is then separated from the stones or seeds, and the 
oil is squeezed from the pulp. Pressing is a hand-labor process 
and, as usual with such methods, it is most wasteful of oil. Sub- 
sequently, the stones are cracked between two stones, the ker- 
nels are sorted out and exported to consuming countries where the 
oil is extracted. In view of the crude methods employed, includ- 
ing gathering, pressing, and transporting to shipping points, some 
of the West African regions export enormous amounts of the 
palm products. In 1914, for example, Senegal exported 115,800 
tons of palm kernels, Gambia in 1918 shipped about 64@ tons, 
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and the Ivory Coast about 4,700 tons. Palm oil is used in the 
manufacture of soaps and candles, and the oil from the kernel 
is consumed in the manufacture of margarine. The cake is used 
as feed for animals. 


ESSENTIAL OILS 


These products are usually the most expensive class of oils. 
They are prodyced in small quantities, and the process is usually 
slow and costly; this is reflected in the selling price, as is well 
known by every consumer of attar of roses. Some of these oils are 
obtained from the leaves or petals of flowers by “enfleurage,” 
which consists of pressing the flowers on cloth which has been 
saturated with lard, or olive oil, or some other fatty substance; 
the oil is then extracted by dissolving in alcohol. Oil from or- 
anges and lemons is pressed from the rinds. The chief use of es- 
sential oils is in the manufacture of perfumes and flavoring ex- 
tracts. Many perfumes are now made by synthetic processes, that 
is, by manufacture from certain chemicals. In this case, man has 
outdone nature, at least in variety, and usually in quantity, if 
not at times in quality. 

Some of the natural raw materials for the production of essen- 
tial oils are lavender, bergamot, bitter orange, geranium, tube- 
rose, bitter almond, hemlock, cedar and spruce, wintergreen, mint, 
sassafras, cloves, orange, lemon, peppermint, anise, caraway, 
rosemary, wormwood, sandalwood, bay, and many others. These 
materials must be sought in practically every region of the earth. 

Attar of roses is obtained chiefly from Bulgaria and from Tur- 
key, and due to the righ price, there is a great temptation for 
producers to adulterate the product, with the result that careful 
buyers pay their bills only after an analysis of the substance; 
even local certificates guaranteeing the purity are not acceptable. 
Oil from the sandalwood is obtained principally from a few dis- 
tricts in India; the industry is controlled by European firms who 
are agents for medicine manufacturers in Europe and the United 
States. As with attar, producers find it difficult to resist the temp- 
tation to adulterate the product. Sandalwood “is a delicate tree 
and suffers much from injuries inflicted on the bark and stem, 
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and for this reason it flourishes best when protected by thorny 
jungles, etc.” However, in northern India, it is a cultivated plant 
although it loses something of its aromatic flavor when taken 
from its natural surroundings. Bay rum is obtained from the 
leaves of the bay tree which grows profusely in some of the 
Danish West Indies. The leaves and twigs are distilled with 
alcohol, although by a more primitive process the leaves are 
distilled in a retort, and subsequently mixed with alcohol or 
water. 


QUESTIONS 


1. Why does modern industry demand so many types of vegetable 
oils? 

2. Name the chief sources of vegetable oils. What are their commer- 
cial uses? 

3. Are competitive conditions largely responsible for the introduction 
of the vegetable oils? Give illustrations. 

4. Does substitution of the new oils disrupt old trade relations? 
Why? 

5. Describe the rise of cottonseed oil as an article of commerce. 
Explain why it has come to occupy an important place in consumption. 

6. What countries are large producers of cottonseed oil? 

7. Estimate the economic importance of the soybean in China. 

8. Discuss the utility of the peanut. 

9. What are the uses of coconut oil? What countries are large ex- 
porters of oil and copra? 

10. What, are the chief uses of linseed oil? What countries produce 
flax? 

11. Is it possible to greatly increase the world supply of vegetable 
oils? Give illustrations. 

12. Describe the oil industry of India. 

13. Name some of the most important essential oils. From what 
parts of the world are they obtained? 

14, Has the introduction of synthetic oils affected the trade in natural 
essential oils? Are there other illustrations of inventions of new products 
affecting the sale of the old? 
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CHAPTER XXI 
RUBBER 


Although rubber is now used for many purposes, the automo- 
bile trade is the chief source of demand, and the rise of the 
rubber industry since 1900 has been due principally to the ex- 
pansion of the automobile business. 


HISTORY OF RUBBER 


Many kinds of trees, shrubs, and vines contain a juice or latex 
from which rubber may be produced, but at present the cost of 
production and the quality of the raw products are factors which 
decide from what source production is to be obtained. In recent 
years, the plantation industry has driven many producers of 
the wild product from the market, and has rendered conditions 
uncertain even for those who remain, Plantations are organized 
on a large scale, the locations for such enterprises are carefully 
chosen not only with reference to suitable growing conditions for 
trees, but with thought for such economic factors as supply of 
Jabor, means of transportation, and relative distance to the 
consuming markets. Financial control has much to do with the 
location of the industry, and with the channels over which crude 
rubber moves to market. 

The early Spanish explorers in America were attracted to rub- 
ber because of its unusual elastic qualities. They observed that 
the people of Hayti played a game with a ball made from the 
“oum of a tree,’ and that this ball was larger and bounced bet- 
ter than the wind-balls of Castile. Upon a number of occasions 
this interesting product was described in scientifie papers, but 
for several hundred years Europeans could find little or no use 
for it. Possibly it was consumed first as erasers. At any rate, 
Joseph Priestley, the scientist, remarked that it was a ndvelty 
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for erasing pencil marks, and named the selling price as 3s. for a 
cube of about a half inch. In 1830 only 46,000 pounds of crude 
rubber were imported into England, and in 1850 only 7,600,000 
pounds. 

One of the first important uses was in the manufacture of 
waterproof cloth. About 1823, Macintosh showed that rubber 
could be used for this purpose; but there were certain serious 
drawbacks. If the weather was too hot the material became 
sticky and gummy; if too cold, it was brittle. In 1842, Goodyear 
discovered accidentally that when sulphur was mixed with rubber 
the old fault disappeared. This new discovery introduced the 
process of vulcanizing rubber. It now became possible not only 
to manufacture a satisfactory waterproof cloth, but to “proof” 
boots and shoes. In recent years, the development of the electric 
industries has added to the demand for certain kinds of rubber 
not only for protection against the elements, but as insulating 
materials. The appearance of the bicycle and, since 1900, the 
development of the automobile industry added enormously to 
the demand for rubber. Some kinds of rubber, such as balata, 
jelutong, gutta-percha, caoutchouc, and guayule, serve more or 
less specialized purposes. 


PRODUCTION OF RUBBER IN LATIN AMERICA 


The first commercial supplies oi rubber were obtained from 
Brazil. Small amounts were shipped from the province of Para 
as early as 1827. The Brazilian industry received the benefits of 
the demand arising from the discovery of methods of vulcanizing 
rubber, and not only were larger shipments made from Para, 
but other regions became exporters. Meanwhile, new resources 
were opened in the basins of the Madeira, the Purts, and other 
tributaries of the Amazon. Peru exported rubber in 1853, Bolivia 
in 1865, shipments from Venezuela came down the Rio Negro 
and the Amazon in 1866, and the first shipment from Colombia 
was sent out in 1869. With the acquisition by Brazil of the 
territory of Acre from Bolivia, and with the development of 
transportation on the upper Amazon, this new territory became 
an important producer. In 1912 the output of Amazonia was 
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45,060 tons, of which the Brazilian regions contributed the greater 
amount. 

Since that date, Brazilian production has suffered more and 
more from the growing competition with plantation rubber. The 
peak year for Brazil was 1913; since that date the business has 
become a most “precarious and demoralizing undertaking.” Al- 
though located at a great distance from the chief consuming 
market, namely the United States, plantation producers of the 
Middle East have advantages with which producers in Brazil 
cannot compete. The eastern companies have invested enormous 
sums not only in plantations, but in labor-saving equipment 
which reduces cost; they have much more ample supplies of 
labor, and their business organization is much more effective than 
that in Brazil, partly because it has been ordered on a pre- 
arranged plan, instead of the natural arrangement such as exists 
in Latin America. 

Brazil has tried to cope with the competitive conditions in the 
rubber industry with the same policy that was applied to coffee, 
but competition has been too intense for the successful operation 
of the scheme. Moreover, with the rapid development of the in- 
dustry in the East, Brazil soon became a minor factor in the 
rubber market, whereas she dominated the coffee trade. Plans 
for the valorization of rubber failed, and the Bank of Brazil, 
which invested large sums in rubber—which was withheld from 
the market—lost money. 

Subsequently, the Brazilian government put into operation a 
project for “the defense of rubber.’”’ The elements of the new 
scheme were contained in a proclamation of January 5, 1912. 
These included premiums for planting rubber trees, with addi- 
tional grants for owners who cultivated food products between 
the rows of rubber. Experiment stations were to be established, 
means of transportation improved, factories were to be erected 
for refining and standardizing rubber, and immigrant hotels and 
hospitals were to be established at convenient places. But all 
to no purpose. The plans were too extensive for the limited funds 
available, and lack of administrative experience added to the 
troubles of the government. The result was that most of the 
enterprises were abandoned. ® 
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Although Brazil contains enormous areas of natural rubber, 
production has continued to decline in face of competition from 
the plantation product. Exports in 1913 were 79,000 tons, and 
only 51,200 tons in 1926. Due to the decline in price of crude 
rubber, the shrinkage of the value of the exported product has 
been greater than the decline in shipments of the physical prod- 
uct, namely, from 50,000,000 dollars in 1913 to about 16,500,000 
dollars in 1926. Brazilian forests contain a number of types of 
rubber trees but the most important are Hevea brasiliensis and 
Hevea benthamiana. The former grows almost entirely on the 
south side of the Amazon, while the other variety is confined 
to the borders of the northern tributaries of that stream. Brazil 
has great resources which have never been tapped. Some ex- 
plorers have estimated the number of rubber trees at 300,000,000. 
Probably the 


greatest area of virgin or untapped rubber trees in South America is in 
the highlands of Northern Matto Grosso east of the Madeira and 
Guapore rivers and in southern Amazonas and Para. Very little of this 
area has been explored away from the rivers. The writings of explorers 
who have traversed parts of it and verbal reports of people who have 
penetrated the country all point to the existence of an enormous number 
of rubber trees which have not yet been exploited—and which cannot 
be exploited until better means of transportation are provided.* 


COLLECTING RUBBER IN BRAZIL 


The operator establishes a base at some convenient place, 
usually on or near the bank of the river. Workers thread their 
way from tree to tree, the whole circuit forming a loop which 
brings them back to the starting point. Occasionally, side paths 
lead from the main trail to near-by groups of trees. The trees 
are tapped with a small hatchet. Cuts are made in parallel lines, 
from two to ten, depending on the size of the tree. A notch is 
made after each incision, into which a cup is fitted to receive 
the latex. 

This liquid is collected each day and brought to a smoking 
hut where liquid is converted into crude rubber. The equipment 


*Trade Promotion Series, No. 23, p. 40. 
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includes a small furnace with an open galvanized iron cone to 
concentrate heat and smoke. Palm nuts are added to the fire 
and soon a “clear, white, dense smoke, rich in pyroligneous acid 
and creosotic vapors, is hissing: from the funnel.” Starting with 
a small ball of coagulated rubber pressed Around a smooth pole, 
the worker alternately pours latex on the ball and revolves the 
mass over the funnel of the furnacé. In a few seconds the latex 
is coagulated and consolidated with the ball, and this process is 
continued until a mass has been accumulated weighing from 60 
to about 120 pounds. This rubber is collected for export at 
Manaos, some thousand miles up the Amazon, or at Para. Peru- 
vian rubber is collected at Iquitos in Peru and delivered at 
Manaos or Para for export. 

The system of financing rubber production is complicated, but 
the upshot of the matter is that the great burden of low prices 
and inefficient organization rests on the shoulders of the serin- 
gueiro, that is, the small individual proprietor who possesses 
but little capital, and who works with advances of money or 
merchandise obtained on credit from the large supply houses 
at Para, Manaos, or Iquitos. In most cases the seringueiro ob- 
tains only merchandise. The sale of rubber is credited to his 
account, and he is usually in debt as a result of the annual trans- 
actions. There is no system of accounting, and no one seems to 
know the cost of production, but there is a general impression 
that there is no money in this commodity, and that the only 
profit is in the sale of merchandise. 


POSSIBILITIES FOR PLANTATION RUBBER IN LATIN AMERICA 


Scattered through the Amazon Valley are small patches 
planted to Hevea brasiliensis, but these bear no resemblance to 
the great plantations of the East. Plantations which were started 
in the northern part of tropical America made use of the Castilla 
tree, which proved a failure. The product is inferior to Paré rub- 
ber produced from Hevea, and the tree cannot be tapped as 
often. As a rule the planters have failed to study soil conditions; 
they have lacked knowledge of the best planting methods, and 
they have not pursued a systematic system of cultivatiop. Several 
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experts connected with our Department of Commerce who have 
surveyed the Latin American rubber conditions have expressed 
the opinion that plantation rubber can be made a profitable 
enterprise in this area. “With proper methods of soil prepara- 
tion,” according to this survey, ‘“‘seed selection, care in planting, 
and proper upkeep afterwards, there seems to be no inherent 
reason why the planted Hevea ih a large part of the Amazon 
basin should not be in every way comparable to that of the 
Middle East, with the possible exception that, due to the more 
marked dry season in the Amazon, to reach the tapping age 
might take a little longer.” ? 


THE PRODUCTION OF RUBBER IN CENTRAL AMERICA 


Rubber is produced in all the Central American countries, 
but the amount is very small—less than a thousand tons an- 
nually for the whole region in every year since 1900. Thus, Cen- 
tral America is more interesting in its possibilities than in its 
present production. With respect to physical factors, there are 
no reasons why a considerable plantation industry should not 
be established. The cost of land is low, from $1.00 to $5.00 an 
acre; the soil in certain areas is said to be superior to that which 
can now be obtained in the Middle East; there are no destructive 
grasses to trouble the planter; and in some cases the soil and 
topography are suitable to the use of plows. Nearness to the 
great consuming markets in the United States is also a great 
advantage. Moreover, many districts are already supplied with 
suitable transportation. 

The one factor which seems to stand in the way is the high 
labor costs. The basic wage in the Middle East is practically 
20 cents a day, and even with the addition of costs for housing, 
sanitation, recruiting, and hospital care, the total daily labor 
cost is not above 35 cents, but the prevailing daily wages in 
Central and South America, at least in the banana districts, 
which possibly would establish the standard, are from $1.00 to 
$1.50 a day. 


*Ibid., p. 43. 
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GUAYULH RUBBER 


Guayule, a shrub which grows from 18 to 24 inches high, offers 
some interesting possibilities for the supply, of rubber. The plant 
yields about 11 per cent of rubber by weight, although the sub- 
stance is not entirely pure, being mjxed with resinous materials. 
Guayule will grow in very dry, and even rocky regions, and 
for this reason it could be cultivated on land which could not 
be used for other purposes. At present, the plant grows wild over 
an area of about 29,000 square miles in northern Mexico, and 
it is estimated that it could be cultivated on from 115,000 to 
130,000 square miles; and this says nothing of rather extensive 
regions in the southwestern part of the United States where 
the plant would probably thrive. 

Guayule first became of commercial importance in 1905, and 
production increased rapidly for several years, reaching the 
maximum in 1910, when the output was almost 10,000 tons. This 
industry has suffered along with other Mexican enterprises be- 
cause of political disturbances, and the unsettled condition of 
the rubber market has been a discouraging factor. Guayule is 
used for specialized purposes, and for mixing with other rubbers. 


THE RUBBER INDUSTRY OF THE MIDDLE EAST 


The change in relative position of wild and plantation rubber 
in the last twenty years is shown by the fact that in 1905 the 
production of plantation rubber was only 174 tons and that of 
wild rubber from tropical America and Africa was 59,320 tons. 
Since that date the plantation product has constantly increased 
until 1924 it amounted to 386,700 tons. The relative production 
of the two kinds is shown in the table on page 423. 

There is some irony in the fact that the seeds from which all 
plantation rubber trees in the Middle East have descended were 
obtained from Brazil. Not a little ingenuity, and a great deal 
of patience, were required to transport and adapt the plant to 
its new habitat, and the mortality among the early trees was 


* Adapted from Trade Promotion Series, No. 2, p. 5. Figures for 1924 
estimated, rY 
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Woritp PropucTION oF PLANTATION AND WiLD RuBBER IN CERTAIN 
Years FRoM 1905 vo 1924 


(tons) 


Wild (Tropi- 


Total : World Per Cent 
Year Plantation cal, America Production Plantation 
and Africa) 
LOUDER wero oe as 174 59,320 59,494 03 
HOT err eteeic ox 7,269 73,477 80,746 9.0 
TOU Rea eee 114,277 54,740 169,017 67.6 
OR es eS 304,671 36,464 341,135 89.3 
TC eee 386,703 28,000 414,703 93.2 


great. In 1876 Sir Henry Wickham obtained in Brazil the seeds 
of Hevea brasiliensis. These were germinated in the Kew Gar- 
dens in London, and sent thence to the East. Some years of 
experiment were required to adjust the plants to their new sur- 
roundings, but eventually the experiment was a success. What 
the plantation producer needed as much as anything else was 
the price stimulus, but this was supplied shortly after 1900 with 
the rapid increase in production of automobiles. 

In a former chapter we discussed the effect of foreign invest- 
ments on the development of resources. The development of the 
plantation rubber industry is an outstanding illustration of the 
influence of such investments. Practically the whole industry has 
been promoted by foreign capital. In 1924, the approximate in- 
vestments in plantations in the Middle East was $876,000,000, 
of which British capitalists supplied $505,000,000. Upwards of 
$130,000,000 was provided by capitalists of the Netherlands, and 
$32,000,000 from the United States. Capital was also supplied 
from France, Belgium, Japan, Denmark, and from other coun- 
tries. That the British dominate the industry is apparent from 
this statement. In fact, in 1924, British control was even greater 
than the percentage of total investment would indicate. In a 
special survey made at the instance of our Department of Com- 
merce about 1924 it was shown that British-owned plantations 
aggregated 3,230,000 acres, or about 75 per cent of the total area 
devoted to plantation rubber. 

There can be no doubt about the effectiveness of foreign capi- 
tal in opening new resources. If anything, these investments were 
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too effective for the good of the owners, for the reason that 
shortly after 1920 the plantations began to supply more rubber 
than the market could conveniently consume. The depression 
which beset the industry called forth the customary demands 
for combination and control, which finally materialized in the 
Stevenson Restriction Act, which became a law November 1, 
1922. This measure has been discussed in a former chapter. An 
interesting aftermath of this measure was a prompt investiga- 
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tion by our Department of Commerce for the purpose of learn- 
ing the possibilities for producing rubber in other parts of the 
world. At this time the American Secretary of Commerce re- 
ported that combinations controlled sisal, potash, nitrates, coffee, 
and tannins, of all of which American industries consumed large 
quantities, and in some cases the great majority of the world 
output. 

The Stevenson Act was regarded as a temporary measure, that 
is, until consumption could overtake plantation capacity, and 
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it was estimated that this would take place about 1930. This 
control has been abandoned, at least temporarily. 

In fact, such plans of control are probably of only temporary 
benefit, and they bring into existence new sets of forces which 
are beyond the control of the combinations. For one thing, all 
producers are not on the same cost basis, and in one way or 
another, producers with a low cost take advantage of those who 
do not have this advantage. They usually strengthen their posi- 
tion in the expectation of future competition, and while the 
effect. of these machinations does not appear in the market at 
once, it emerges at some later date to trouble the members of 
the combination. Moreover, no satisfactory methods had been 
discovered of alloting output among producers, and if these are 
not troubles enough, competition from new producers usually 
makes its appearance, if the regulated price promises a profit 
which is higher than the prevailing rates. Not infrequently, 
substitutes are introduced which diminish the sale of the real 


product. 
With respects to the cost of production, one of the American re- 
ports makes the following comment: ‘“‘. . . for well-managed, for- 


elgn-owned estates in the Middle East, the cost today of planting’ 
and maintaining an acre of rubber to the producing stage would 
vary from $150 to $325 U. 8. currency, to which must be added 
interest during the growing period. With interest included, the 
cost would probably range between $200 and $400 per acre.” 
There is difference enough in cost to cause great difficulty for 
those who would try to stabilize production, but this is not the 
whole story. The report continues with the following comment: 
“In production costs also there is great divergence. Location, 
yield per acre, cost of labor, health conditions, efficiency, and 
management all vary over a wide field.” + The table on page 427 
shows the present location of planted area. 

It must be obvious from what has been said that conditions 
inherent in the business make for irregularity of production. 
The tree does not yield annually. Moreover, from four to six 
years are required before the tree comes into bearing, and it 


4Tbid., p. 7. Table from the same report, p. 1. 
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does not reach the full-bearing stage until ten or twelve years. 
Depressions tend to check planting, with the result that in time 
the consuming market is undersupplied. These are only a few of 
the factors which make for irregularity of the supply. 


Arpa PLANTED TO RusBsER, THE Mippie Hast, 1924 


Country a Acres 

INA aya perineal ete SOS Nec a 2,275,000 
INetberlancdsal nciauemter ss ces cece trite 1,249,000 
Cav ian eed aero rk sh eat deme ete eton 445,000 
iGavel) ewe siihaneh. Sg ae oah conte cao coddGT 124,000 
North Borneo, Sarawak, and Brunei...... 117,000 
Prench indO-Ghing «hea cctysin avast arose 86,000 

PR OTAT ebro traci thas Seats abi oer sare oes 4,296,000 


THE PRODUCTION OF RUBBER IN AFRICA 


Small quantities of rubber are produced in a number of 
regions in Africa, including British, French, Portuguese, and 
Belgian colonies, and in Liberia. Maximum shipments were made 
in 1906, amounting to 20,500 tons for all regions. The continent 
contains a number of varieties of wild rubber, Manihot, Castilla, 
Landolphia or vine rubber, and Hevea brasiliensis, among 
others. In the whole continent not more than 40,000 acres are 
grown with the plantation product. No doubt some regions 
possess advantages for production compared with the Middle 
East. Among other things, the practice of mixed agriculture in 
Africa enables growers to produce rubber “at much lower costs 
than in the East. . . . One American company which is operat- 
ing a plantation in one of the Gulf countries has stated that its 
production cost per pound is lower than the figure which is ac- 
cepted as reasonable in the Middle East.”> Labor supply is 
abundant in most regions, with wages ranging from 10 to 30 
cents a day, but the difficulty in maintaining an organized labor 
force is a great drawback. 


°Ibid., No. 34, p. 7. 
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THE RUBBER-LIKH GUMS 


Industry is as exacting in its demands upon the vegetable 
kingdom as upon the minerals. There are many kinds of rubber- 
bearing products, each of which is used in some specialized way 
in industry. The connoisseur of chewing gum probably does not 
know that this substance is classified as a rubber-like gum, but 
the elastic qualities of the substance ought to suggest its relation- 
ships. This use is also highly specialized. Chewing gum is usually 
produced from the latex of chicle (Achras zapota), but it is 
sometimes obtained from a mixture of chicle and jelutong, and 
even of other rubber-like substances. The tree from which chicle 
is obtained grows wild in Yucutan, British Honduras, and Guate- 
mala. These regions are still the chief sources, but other sub- 
stances which differ in composition from chicle, and which are 
used as components in the manufacture of chewing gum, are ob- 
tained from the tropics of the Middle East, from Venezuela, the 
Guianas, Colombia, and the Amazon Valley. Jelutong, which is 
one of the substitutes, is exported mainly from Singapore. Like 
rubber, chicle is obtained by tapping the tree. The latex, which 
is thin and white, is brought to camp, heated until the test shows 
that it hardens on cooling, and it is then cooled and kneaded into 
blocks weighing from five to fifty pounds. As a rule, a tree will 
yield from two to six pounds, although trees in British Honduras 
have been known to yield twenty-five pounds, and on one occa- 
sion an output of sixty-one pounds was said to have been ob- 
tained in Mexico. In 1925, the United States imported 12,145,000 
pounds of chicle, which seems to be remarkably small in view of 
the visible evidences of consumption. Due tc the gradual exhaus- 
tion of the native product, and to the inaccessibility of the re- 
maining supply, chicle may become in the near future a planta- 
tion product. 

Although gutta-percha is sometimes considered a rubber prod- 
uct, the botanical relationship is not the same (Palaquium gutta), 
and it serves different industrial purposes. This substance was 
introduced into Europe in 1843. A few years later, Dr. Werner 
von Siemens suggested its application as an insulator for sub- 
marine cables, a use which now absorbs much of the ptoduct. 
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But it now enters into industry in many other ways. Utensils 
made of gutta-percha are a part of the equipment of chemical 
laboratories for handling hydrofluoric and other acids. It is con- 
sumed, also, in the manufacture of tissue, adhesive tape, buckets, 
ladles, bottles, spigots in chemical laboratories, various kinds of 
-cements, and covers for golf balls. Inferior guttas are sometimes 
blended with other gums in the production of chewing gum. 

The gutta-percha of commerce is obtained from various trees 
belonging to the family of Sapotacee. The supply is gathered in 
Malaya, Suniatra, Borneo, Java, and the Philippine Islands. 
The industry is in the hands of the natives, but Chinese mer- 
chants control the marketing of the product. The natives deliver 
the gutta to Malay or Chinese traders who frequent the produc- 
ing regions. The product then moves to various small seaports 
where it is again sold to other dealers who travel in junks from 
port to port, and finally, the output of many regions is concen- 
trated at Singapore, which is the international center for the 
gutta-percha trade. “Sometimes the gutta passes through as 
many as six hands before reaching the Singapore market. In 
this way practically all the wild gutta produced in Borneo, 
British Malaya, Sumatra and other West India Islands, and 
the Philippines goes to Singapore for refining and reshipment 
to American and European consumers.” ° 

Balata, another rubber-like substance, is produced chiefly 
in the northeastern part of South America, including the Orinoco 
region of Venezuela, in the Guianas, and in Para, Colombia, 
Peru, and Bolivia. One of the most important uses of the sub- 
stance is in the manufacture of waterproof belting. Since the 
product used for this purpose is not vulcanized, care must 
be taken not to employ such belting in places where the tem- 
perature is too high. The process of manufacture consists of 
impregnating heavy cotton-duck fabric with balata gum. Balata 
is sometimes mixed with gutta-percha and with rubber in the 
manufacture of various specialized articles. The tree itself sup- 
plies timber for the production of spokes, shingles, railway ties, 
and for construction work. Although balata is a hard wood, 


°Ibid., No. 41, p. 15. 
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it is relatively easy to work because of the remarkable regularity 
of the grain and freedom from knots. In many places the 
method of extracting the latex is first to fell the tree and then 
to make various incisions in the trunk. Although this process 
yields a larger amount of latex than the ordinary process of 
tapping, it destroys the resource, and as a result the supply 
has been greatly depleted. As with other rubber-producing sub- 
stances, the topical forests contain enormous numbers of trees, 
but as a rule these are inaccessible except at a high cost of 
exploitation. 


THE RUBBER TRADE OF THE WORLD 


If for no other reason, the mere fact that more than 80 per 
cent of the motor cars in the world in 1925 were owned in the 
United States would cause the United States to be the largest 
world consumer of rubber. Our imports in 1926 were nearly 
400,000 tons. This great volume of trade in rubber is of recent 
origin. In fact, imports in 1870 were only 5,000 tons, and in 
1911 only 72,000 tons. The imports of the various countries 
are given in the table below. 


Ner Imports or Rupper By PRINCIPAL CountRins, 1926 


Country Long Tons Country Long Tons 
WnitediStatesuem sess. 399,972 IRIISSTA ne Cae eee ares 6,529 
United Kingdom ....... 84,866 Netherlands i eeraq terre 2,671 
TAN COM sake ac aa 34,238 lselkauhin, Gonssdosccunesc 2,498 
Germanyeene. nee 22,775 DWVEGEM ew asauhe somites eas 2,126 
@anidasse ieee 20,216 AUIStTLay aoa ee eee 1,781 
JAPAN tae scene 17,615 Czechoslovakia ........ 1,753 
Titally* essere eave aetegserat: 9,810 Spall aes varia eee aren 1,299 
Australias scone accra 8,782 

QUESTIONS 


1. Trace the rise of rubber as an article of commerce. 

2. What are the chief sources of rubber, and of rubber-like sub- 
stances? What are the relative merits of each? 

3. Explain why the producer of plantation rubber is driving many 
producers of wild rubber out of business. 

4. Why did not the Brazilian scheme for the “defense of fubber” 
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succeed? Contrast this system of control with that for valorization of 
coffee. 

5. Describe the system for financing rubber production and trade. 

6. Is it possible to develop the plantation-rubber system in Latin 
America? 

7. Compare the possible conditions for the production of plantation 
rubber in Central America with, conditions in the Middle East. 

8. Give the essential features about the plantation-rubber industry. 

9. Discuss the Stevenson Restriction Act. Why do you think of it as 
a means of control? 

10. Why should American consumers object to this act? 

11. “Such plans as the Stevenson Act are probably of only temporary 
benefit, and they bring into existence new sets of forces which are 
beyond the control of combination.” Discuss this statement. 

12. Do you think that it is possible to regularize the supply of rub- 
ber? Of any great staple? Why? 

13. What is chicle and what are its commercial uses? 

14. Discuss briefly the rubber trade of the world. 


REFERENCES 


Brown, N. C., Forest Products, Their Manufacture and Use (1919), 
Chap. xxix. 

Ficart, D. M., The Plantation Rubber Industry in the Middle East, 
Trade Promotion Series, No. 2 (U. S. Department of Commerce, 
1925). 

Scuurz, Wo. L., and others, Rubber Production in the Amazon Valley, 
‘trade Promotion Series, No. 23 (U. 8. Department of Commerce, 
1925). 

Spence, D., The Rubber Industry. 

TREADWELL, J. C., and others, Possibilities for Para Rubber Production 
in Northern Tropical America, Trade Promotion Series, No. 40 
(U. 8S. Department of Commerce, 1926). 

VANDER LAAN, J. W., Production of Gutta-Percha, Balata, Chicle and 
Allied Gums, Trade Promotion Series, No. 41 (U. 8S. Department 
of Commerce, 1927). 

Wuirtrorp, H. W., and AnrHony A., Rubber Production in Africa, 
Trade Promotion Series, No. 34 (U. 8. Department of Commerce, 
1926). 

Wis, J. C., Exploitation of Plants (1917), Chap. iv. 


CHAPTER XXII 
SPICES AND DRUGS 


Until recent times such commodities as pepper, cinnamon, 
nutmeg, mace, cloves, allspice, and ginger, among others, were 
consumed only by the well-to-do classes. They were among the 
most prized of all the goods on the market. Pepper, we are told, 
was a gift of honor from one sovereign to another. 


In the Middle Ages a single pound of ginger would buy a sheep, and a 
pound of cloves was seven times as valuable; two pounds of mace were 
worth a cow. And pepper—can anyone today imagine it as worth its 
weight in silver? Yet, when Alaric the Goth captured Rome, he de- 
manded as his tribute five thousand pounds of gold, two thousand pounds 
of silver and two thousand pounds of pepper. In medieval England rents 
were sometimes paid in pepper, and among’ traders it passed as a com- 
modity of standard value, just as tobacco ranked as legal tender in the 
colony of Virginia.” 


WHY SPICES WERE IMPORTANT 


Every age has its disparaging epithets, as with the term “rag 
barons,” applied to the early financiers of the American rail- 
roads to suggest that their methods were improper. And in a 
similar strain the phrase “pepper barons” was hurled at the 
German princes along the Rhine who exacted toll of vessels 
carrying among their cargoes spices which had been originally 
delivered at Venice for distribution in the northern cities of 
Europe. 

The mere fact that spices were articles of exclusive consump- 
tion added to the demand, and was a factor in the high price, 
but there were other qualities which made them desirable. Those 
who were fortunate enough to be able to buy were attracted by 


*D. C. Peattie, Cargoes and Harvests, p. 14. ° 
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the delicious flavor which the various spices imparted to food 
and drink; thus, Chaucer voiced the sentiment of his time when 
he referred to “many a spyce delitable, to eten when men ryse 
fro table.” Possibly this quotation suggests another reason for 
consumption, namely, as a stomachic, or aid to digestion, which 
was probably a necessity at a time when the diet was monot- 
onous. Some spices were thought to have medicinal value. Many 
curative properties were imputed to pepper in particular. The 
doctors of India, for example, used it as a remedy for cholera 
morbus, and “prepared from the berry a liniment for treatment 
in cases of chronic rheumatism. Pepper was used in Europe as 
a stimulant in cases of gout and palsy. Some spices were used 
as preservative. for meat, and possibly to disguise some of 
the unsavory qualities of this product when it was not fresh. 
Most of the old traditions concerning the curative powers of 
spices have lost their weight, and the prestige value has, of 
course, disappeared, but spices are now more widely consumed 
than ever as seasoning for food, and this age has greatly added 
to the list of commodities which might be described by this 
term, as with such herbs as sage, marjoram, parsley, thyme, 
anise, caraway, and coriander. 


THE TRADE IN SPICES 


The traffic in spices is one of the oldest organized branches 
of trade. Long before medieval times, spices were among the 
most valuable wares in the stocks of the merchants. With high 
value in small bulk, it was possible to transport them longer 
distances than any other commodities, except precious metals 
and stones. And if the people consumed at all, long-distance 
transportation was necessary, because the most valuable spices 
were found only in a few limited areas in the Orient. Pepper, 
cardamom, turmeric, cassia bark, and ginger were brought by 
Persian traders from India and sold to Phoenician merchants who 
in turn sold them among the peoples settled along the borders 
of the Mediterranean from Alexandria to Rome. But spices 
played even a more important réle during the age of explora- 
tion and discovery, when they were not only a leading motive 
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for discovery, but a great factor in the struggle for economic and 
political dominion. Until the opening of the New World, the 
European supply was obtained from a few places in the East, 
and while tropical America added a few varieties, the Orient 
continued to supply the most valuable kinds. 

European traders were the last link in a chain of middlemen 
which extended back to the land of origin. For centuries, none 
of these intermediate handlers knew the ultimate source of their 
wares. John Cabot was authority for the statement that he 
“was once at Mecca, whither the spices are brought by caravans 
from distant countries, and having inquired from whence they 
were brought and where they grew, the merchants answered 
that they did not know, but that such merchandise was brought 
from distant countries by other caravans to their home; and 
they further say that they also convey from other remote 
regions.” ? 

In professing ignorance as to the place of origin the mer- 
chants of Mecca may, or may not, have spoken the truth, 
more likely the latter. The trade was so profitable that those 
who enjoyed the monopoly did not wish to run the chance of 
having it diverted into other hands. Hence they kept it a secret 
just as the Chinese did with silk. When the Arabs dominated 
the spice trade they were not disposed to disabuse the European 
traders of the belief that Arabia was the place of growth, and 
not until the Portuguese sailors rounded the Cape of Good Hope 
and reached Calicut on the west coast of India was the secret 
revealed. In time, they learned that nutmegs, mace, cloves, 
and allspice were the products of a small group of islands, 
namely, Banda, Amboina, Ternate, Tidore, and a few others 
of the southern Moluccas. They learned also that pepper came 
from the Malabar coast of India, and that cinnamon was ob- 

‘tained from Ceylon. 

In the years before the navigators discovered an all-sea route 
to India the spice trade of Europe centered at Venice. But 
with the new discoveries it passed into the hands of the Portu- 
guese who pushed it with great vigor, stimulated by the lure of 


7Quoted from EH. P. Cheyney, European Background of American His- 
tory, p. 12. » 


SPICES AND DRUGS 435 


enormous profits. Thus, it was said that “when the news [2. e., 
that da Gama had visited Calicut] reached Venice the whole 
city felt it greatly and remained stupefied, and the wisest held 
it the worst news that had ever arrived.’ * The Portuguese 
East India Company enriched its owners during the hundred 
years of its supremacy. Subsequently, the Dutch gradually pene- 
trated into the most valuablé regions and finally took over the 
trade. “Today the eastern possessions of Portugal consist only 
of a few obsolete ports in India, parts of the sandalwood island 
of Timor, and the port of Macao. This city was founded in 1557, 
hard by Canton, and now represents the oldest European settle- 
ment in China.” * The Dutch fared much better, for although 
they were compelled ultimately to share both trade and dominion 
with the English they have retained some of their most valuable 
Eastern possessions. One significant feature of these centuries 
of rivalry is that the fruits of mercantile progress have been 
gradually shifted to the great mass of consumers. Spices are 
no longer a luxury to be consumed only by the rich. In many 
places foreign capital has now been invested in the business, 
with the result that the world is adequately supplied with 
spices—too well supplied at times, since producers often com- 
plain of overproduction. 


PEPPER 


The pepper plant is a climbing shrub, which, in the wild state, 
attains a height of from twenty to thirty feet. The plant bears 
a red berry about the size of a pea. The stems are cut before 
the berries are ripe, and are spread out in the sun to dry. At the 
proper time the berries are separated from twigs and leaves 
and prepared for the market. 

There are upwards of forty different species of the pepper * 
plant, growing in the form of herbs, shrubs, and trees. From 
some of these species are now obtained the various kinds of 
pepper of commerce. The East is still the important source 
of black pepper, although the plant is cultivated to some extent 


?J. C. Cunningham, Products of the Empire, vp. 106. 
*Peattie, op. cit., p 25. 
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in the United States and in the West Indies. Supplies are also 
obtained from the Malay archipelago, Java, Sumatra, and from 
Siam and Cochin China. Long pepper, a commodity often used 
in the fall for pickling purposes, is a native of the Indian 
archipelago. It is found along the streams in Sumatra, Celebes, 
and Timor, and it occurs in Malabar, Ceylon, East Bengal, and 
the Philippines. : 

Capsicum, or cayenne pepper—or to give the other names, 
Guiana pepper, Spanish pepper, Mexican chili, or red pepper— 
comes from Zanzibar, Bombay, and Penang; true Mexican chilies 
are produced in Tabasco, Mexico. This product is consumed ex- 
tensively in India, Mexico, the West Indies, and certain portions 
of Africa. 


GINGER 


This product has lost nothing of its popularity since the 
Middle Ages. In fact, consumption has been diversified by the 
application of the product to many new uses. Today, China ex- 
ports about 6,000 tons of fresh and preserved ginger, and this 
says nothing of large quantities which are consumed at home. 
The product is grown largely in the Kwangtung and Szechwan 
provinces. Galangal, which is sometimes mistaken for ginger, 
is a product of the island of Hainan and off the Kwangtung 
coast. The consumable part of the ginger plant is the under- 
ground rootlike stem. Production is widely distributed, China, 
Japan, India, Sierra Leone, and Cochin being among the ex- 
porters. The best grade of white ginger is exported from Jamaica. 


NUTMEG 


The tree, Myristica fragrans, produces two important spices, 
namely, nutmeg and mace. The latter is a substance covering 
the inner shell of the nutmeg, which is cut into strips and dried. 
The nutmeg is the kernel of the fruit inclosed in three layers of 
substance. A liquid distilled from the poorer grades of nutmegs 
and from mace is a kind of essential oil used chiefly in the 
manufacture of perfumery. The plant is a native of the Moluc- 
cas, but it is now cultivated in a number of places in the East, 
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in certain of the West India islands, in French Guiana, and 
in Brazil. 


PIMENTO OR ALLSPICH 


The sense of smell or taste—or the imagination—may have 
been more highly developed:in medieval times than at present; 
at any rate, consumers of that time thought they could detect 
in pimento the flavors of all the spices, including cloves, cinna- 
mon, and pepper, hence the name allspice. The word pimento 
signifies pepper, with which the product has been associated 
in commerce, although it belongs to the myrtle family. The 
tree is a native of the West Indies, and it is the only common 
spice which has been contributed by the New World. Jamaica 
is one of the principal sources, although small quantities are 
produced in most of the West Indies, and in Mexico, Costa Rica, 
and Venezuela. 


CINNAMON 


The tree which yields cinnamon is indigenous to Ceylon and 
since no other section of the world has been found where the 
tree will thrive as well, this island has practically a monopoly 
of the product. But an inferior quality is obtained from Senegal, 
from India, and from some of the West Indies, and cassia, which 
resembles cinnamon in many respects, is produced in China and 
the East Indies. Moreover, cassia oil is used for about the same 
purposes as the oil of cinnamon, namely, in medicine, as a base 
for perfumery, and as a flavoring extract. It is obtained by dis- 
tilling the leaves and twigs of the cassia. China exports some 
5,000 tons anually of this commodity. 

Cinnamon is one of the oldest of the spices—valued particuarly 
because of its pleasant aromatic flavor. The essence permeates 
the whole tree, but as a rule only the bark is prepared for 
market. The plants are cropped or cut in such a way that only 
a few shoots are allowed to grow from a single base. In due time 
these shoots are cut and the bark is then removed by making 
incisions lengthwise and around the stem. The pieces are scraped 
to remove the outer layers of bark—a process which often re- 
duces the strip to a thickness of less than one-fiftieth of an inch. 
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The strips are then made up into little rolls by inserting the 
smaller pieces in the larger, and after further drying these rolls 
are tied into bundles and started, on their way to market. The 
plantations of Ceylon are called cinnamon, gardens. 


CLOVES * 


This spice was one of the great prizes of the medieval ex- 
plorers. As with other commodities of this class, the native 
habitat was not known until the successful discoveries of the 
Portuguese. The Dutch, who finally expelled these traders from 
the Moluccas in 1605, obtained a complete monopoly of the 
product by destroying the clove-bearing trees in most of the 
producing regions and by concentrating production in the Am- 
boina islands. The French finally succeeded in introducing 
the tree into Mauritius in 1770. It was later taken to French 
Guiana, Zanzibar, and the near-by island Pemba. Production is 
now rather widely distributed, with Java, Sumatra, Reunion, and 
some of the West Indies adding to the export trade. The prin- 
cipal supply, however, comes from Zanzibar and Pemba. 

The spice is the flower bud which is harvested before the 
petals open. After drying in the sun the product is ready for 
export. The spice is unusually rich in essential oils. Cloves are 
used in the culinary arts and in the manufacture of confections 
and liqueurs. Cloves also serve a number of medicinal pur- 
poses, and this is true also of the oil which, in addition, is a 
flavoring extract and a raw material for the manufacture of 
perfumes. 


DRUGS 


The materia medica of the people of the world contains a 
vast number of substances only a few of which have real me- 
dicinal value; all the rest are worthless, at least for the uses to 
which they are usually put. We who live in countries with a 
highly developed medical service do not realize that most of 
the vast population of the world still relies on home remedies 
which have been handed down through the generations; in some 
of the more primitive countries we can still find the medicine 
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man who cures by mystic arts aided occasionally by the ad- 
ministration of concoctions obtained from certain herbs. In fact, 
in all civilized countries today we are not far removed in years 
from medical practices which are much like those in vogue today 
among the peoples of the,more backward nations. 

In England, until 1617, the common drugs and medicines 
were sold both by grocers and_.apothecaries. In that year it was 
enacted that grocers should not keep apothecary shops. At that 
time, some medical mixtures in a single prescription contained 
from 20 to 70 or more ingredients; the mixture often contained 
a repetition of the same ingredient, under the assumption that 
similar products from different regions possessed different 
properties. 

Diagnosis was in a crude state, and the science of compound- 
ing drugs was conspicuous by its absence. Weird and fantastic 
reasons were given for the selection of many drugs, and tra- 
dition, and often imagination, dictated the choice of remedies. 
The pharmacopeeia of the apothecary, some two or three hun- 
dred years ago, contained such substances as crabs’ eyes, pearls, 
oyster shells, coral, human skulls, and the moss from the human 
skull when this object has been exposed to air and dampness; 
the list included also powdered toad skins, the excrement of 
certain animals, as well as a vast number of herbs, plants, gums, 
spices, oils, cordials, wines, and even alcohol. The apothecary 
used also a number of inorganic substances, such as compounds 
of mercury, arsenic, and iron. 

If we pride ourselves on our medical progress we should not 
forget that even in America in colonial times medical practice 
was not much different from the methods described above. At 
that time, the science of medicine had scarcely begun to develop. 
There were no medical schools, and the only education a young 
man could get was to trail the doctor from home to home and 
watch his methods. Medical information was not obtained by 
careful experiment, as the doctor learns it today. Superstition 
and tradition played a large part in the diagnosis of diseases 
and in the administration of remedies. Diseases of the blood, as 
they were called by the doctors of the day, were treated by 
administering medicine compounded largely from powdered 
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toads. All sorts of quack medicines and nostrums were given to 
the unfortunate patients to drive away disease. The practice of 
bloodletting was a customary treatment for many ailments, and 
if a physician could not be found to do the job, a barber, or a 
clergyman, performed the work quite as well. Family remedies 
played a large part in the treatment of diseases, and it was 
one of the duties of the women of the household to prepare 
the remedies and to care for the patient. The practice of medi- 
cine is in this state in many parts of the world today, and this 
is no doubt one reason why some of the backward countries 
are such large consumers of patent medicines. 

Out of this confusion, there developed in time a number of 
drugs of real value. They were not always used properly, largely 
because the doctor did not understand the art of diagnosis. 
But when properly employed these drugs were effective remedies. 
One of the most important, perhaps the one of greatest value, 
was quinine, obtained from the bark of a tree which grows 
in some of the west coast countries of South America. This list 
would include the oil of the castor bean, nux, ipecac, rhubarb, 
and ginseng, remedies long prized by the Chinese; belladonna, 
aconite, and licorice root, produced in abundant quantities in 
Turkey, the Caucasus, Syria, and Mesopotami; gum tragacanth 
from Anatolia and Persia, used not only as a medicine, but in 
glazing paper, in the manufacture of varnishes, in finishing cot- 
ton goods, and in sticking the outer leaf of cigars. Coca leaves, 
a source of cocaine, are used by the natives of Peru as a stimu- 
lant, and as a medicine by the drug trades; and in some parts 
of Africa the kola nut is chewed for its stimulating effect, and 
it is used in the trade as a medicine and stimulant. We might 
add copaiba, which yields a balsam prescribed for dysentery 
and bronchitis, and used for disinfecting wounds; also sarsa- 
parilla; and opium, used both as a medicine, and also as a 
narcotic; and camphor, obtained chiefly from Formosa, and 
used as a medicine and in the manufacture of celluloid and 
smokeless powder. Some persons, no doubt, would include to- 
bacco in the list of drugs. The modern manufacturer produces 
not only a great variety of patent medicines, but many synthetic 
drugs which contain both organic and inorganic substances. 
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QUININD 


In view of the veritable plague of fevers, including malaria, 
which beset the white races in many parts of the world we can- 
not but accept the following estimate of the importance of 
quinine: “This medicine, the mostprecious of all those known 
in the art of healing, is one of the greatest conquests made by 
man over the vegetable kingdom. The treasures which Peru 
yields, and which the Spanish sought and dug out of the bowels 
of the earth, are not to be compared in utility with the bark 
of the quinaquina tree which they for a long time ignored.” > 

The Indians of Peru named the bark quinaquina. The tree 
is called chinchona—an honor to the family name of Conde de 
Chinchon whose wife was relieved of fever by the use of the 
bark. The Count of Chinchon was a Spanish viceroy stationed 
at Lima, Peru. According to the story, the governor of Loja, in 
Ecuador, hearing of the illness of the countess, sent some of the 
bark, and, in the parlance of the time, it effected a magical cure. 
Thus we may fix the year 1638 as the time when the curative 
powers of quinine became known to the Spanish. Large numbers 
of the trees were formerly grown in the Ecuadorian province of 
Loja and the bark was exported through Paita. A number of 
species of the tree are found in Peru; but the industry in this 
region has largely lost its significance, because of the wasteful 
methods of exploitation. Due largely to the efforts of Sir 
Clements Markham who went to Peru in 1860 for the purpose of 
obtaining plants or seeds, cultivation was begun in the Nilgiri 
Hills in India, and has spread from this source to other places in 
the East, including Burma, Ceylon, southern India, and Java. 


OPIUM 


This substance is obtained from the juice of the opium poppy. 
An incision is made in the unripe capsule, from which is exuded 
a milky juice. Upon exposure to the air this hardens into a brown 
gummy substance, which is the raw opium of commerce. 


° Dictionnaire des sciences médicales, quoted from Cunningham, op. cit., 
p. 144. 
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As with many commodities, consumption of opium may result 
in good or harm, and thus, in some of its uses, opium is a great 
blessing, and in others one of the greatest curses known to man. 
The medicinal uses have been of: great benefit in relieving pain, 
in procuring sleep, and in alleviating nervous disorders, but 
millions of smokers and eaters of opium have been ruined by 
the habit. k 

The medicinal properties of the drug have been known for 
several thousand years, but the use for other than medical pur- 
poses is of much more recent origin. Until about the twelfth 
century, opium produced in Asia Minor was the only product 
which reached the channels of trade. Cultivation probably did 
not spread to India until the sixteenth century. It is believed 
to have been introduced into China by the Arabs toward the 
end of the thirteenth century, but it was very sparingly con- 
sumed during the next four hundred years. Under the régime 
of the East India Company, the opium trade with China was 
pressed with great enterprise, and notwithstanding the prohibi- 
tion of the Chinese authorities, consumption spread among mil- 
lions of the people. Not only did imports of opium into China 
increase, but the growing of the poppy was begun in a number 
of the provinces. Opium eating is a habit chiefly in Asia Minor, 
Persia, and India. Smoking is practiced in China and in some 
of the islands of the Indian archipelago. 

Anatolian and Macedonian opium is rich in morphine, from 
11 to 15 per cent, and these regions are therefore among the 
most important sources of supply. Although, before the late 
war, Turkey was a large producer—some 281,000 acres were 
devoted to production in 1919—the people of the country neither 
eat nor smoke the drug. But the oil derived from the poppy seed 
is consumed generally by the Anatolian peasant for cooking 
purposes and as a substitute for olive oil. 


TOBACCO 


A party sent out by Columbus to explore Cuba brought back 
reports of natives who earried firebrands with which they ig- 
nited fires, and who perfumed themselves with certain herbs 
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Franciscans who accompanied Columbus on his second voyage 
observed Indians using snuff, and Spanish explorers on the east 
coast of South America in 1502 discovered Indians chewing 
tobacco. In fact, before the coming of the Europeans, tobacco 
was produced throughout the Americas and was widely con- 
sumed in one form or another. One-‘of the most remarkable fea- 
tures in the history of tobacco is the rapidity with which con- 
sumption spread over many parts of the world, and this is all 
the more ngteworthy when one remembers that, except for 
ocean travel, there were in those days no convenient means of 
communication. 

The first tobacco was brought to England by Sir John Haw- 
kins about 1565, but Sir Ralph Lane and Sir Walter Raleigh 
did most to popularize the use. The habit was soon acquired 
not only by courtiers but by the common people. In its rise as 
an article of commerce tobacco was compelled to run the gaunt- 
let of “counterblast of a great monarch, penal enactments of 
the most severe descriptions, the knout, excommunication and 
capital punishment.” 

Although the qualities change somewhat in new surroundings, 
due to soil and climatic conditions, the tobacco plant readily 
adjusts itself tc different growing conditions. For this reason 
it is produced in many parts of the world. In fact, there is 
scarcely a cultivated plant which is more widely distributed. 
In 1926 it was produced in at least 18 states in the United 
States, to say nothing of production in Cuba, Canada and 
Mexico; 6 European countries reported production; and it was 
grown extensively in South America and in certain parts of 
Asia and Africa. 

Until the rise of cotton, from 1800 to 1810, tobacco was the 
most important export of the United States. It is now the second 
most important export of Cuba; it ranks fifth or sixth as an 
export of the Philippine Islands, and it ranks first among the 
exports of Turkey. Many sections of the world produce tobacco 
only for local consumption. 

Some of the tobaccos of Cuba are highly esteemed because 
of their fine aroma. The best soils for tobacco growing—loose, 
rich and sandy—are in the province of Pinar del Rio, in the 
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western portion of the island, but some of the central and east- 
ern portions produce a fairly good product. Much of the Cuban 
tobacco is manufactured into cigars and cigarettes, but large 
quantities of leaf are also exported. Cigars and cigarettes are 
shipped chiefly to the United States, the United Kingdom, and 
Spain; and the United States imports,the leaf for manufacture 
into cigars and for mixing with other tobaccos. 

The industry in the Philippine Islands has grown rapidly in 
importance, particularly since American occupation. The plant 
was introduced into the islands by Spanish missionaries in the 
latter part of the sixteenth century. Cultivation and sale in the 
provinces of Luzon was a state monopoly from 1781 to 1882, 
and a large part of the income for support of the government was 
obtained from this source. Production is most important in the 
provinces of Isabela and Cagayan, although tobacco is produced 
in a number of the islands. In former times, the Philippines 
exported most of the leaf, but capital has been invested in the 
manufacturing branch of the business since American occupa- 
tion. In 1925, the factories produced about 260,000,000 cigars, 
to say nothing of large numbers of cigarettes. A considerable 
amount of these products is supplied to eastern markets, al- 
though the United States imports Philippine cigars. Sumatra 
and Java produce a fine light tobacco particularly useful for 
wrappers. Upwards of $44,000,000 worth of leaf and cut tobacco 
was exported from this section in 1925. 

Tobacco was introduced into Turkey shortly after 1612, when 
a treaty of commerce was signed between that country and the 
Netherlands, but the qualities of the product have been changed 
to a marked degree, partly as a result of soil and climatic condi- 
tions, and partly due to systems of cultivation. The Turkish 
methods of fumigating the leaves in the process of curing also 
give a characteristic. flavor to the product of that country. More- 
over, Turkish farmers have acquired an expertness in the de- 
velopment of the crop from many years of specialized effort, 
and they have had the advantage of unusual soil conditions. 
Here, as in other places in the world, consumption of tobacco 
in the early years was placed under severe prohibitions, subject 
to the penalty of death, but consumption grew in spite of @pposi- 
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tion until tobacco became such an important source of income 
that opposition came to an end. 

Much of Turkish tobacco is suited only for manufacture into 
cigarettes. The chief producing districts are Smyrna, Samsun. 
Aidin, Brusa, and Izmid, aJl of which, in 1913, had some 366,400 
acres under cultivation. Whether. anyone but the connoisseur 
can detect fine differences in quality of tobaccos is open to ques- 
tion, but the manufacturer who produces a highly specialized 


Burley Tobacco Growers Association 


A Kentucky tobacco field in process of cutting 


article, and who has built up goodwill through an expensive 
campaign of advertising, must have his exact wants satisfied. 
For this reason, British and American firms now maintain resi- 
dent buyers in Turkey who secure the exact types of tobacco 
required for their particular blends. Not infrequently, these for- 
eign companies advance money to planters and supervise not 
only production but methods of curing. American companies buy 
from 65 to 70 per cent of the output of the Smyrna, and Samsun 
districts. The remainder is exported to Egypt and to Europe. 
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Although, in the United States, tobacco has lost its relative 
position as an export commodity, production has constantly 
increased. The value of the crop varies from year to year, but 
during the last decade it has rarely been below $250,000,000, and 
in 1919 it was $570,000,000. The American farmer has the ad- 
vantage of an enormous domestic market. Not only are there a 
large number of people to consume, but per capita use, possibly 
with the exception of Holland, is the greatest of any country in 
the world. In 1925 the value of tobacco manufactures in this 
country was a little over a billion dollars. 

The tobacco manufactures of the United States were among 
the first to cast their fortunes with the combined and integrated 
forms of industry. In fact, in the heyday of combination this 
organization reached out into foreign fields, and in combination 
with British organizations, divided the world—somewhat after 
the fashion of Cesar’s division of Gaul—into three parts. This 
organization was broken up by decree of the Supreme Court 
of this country and the stock was ordered distributed pro rata 
among the stockholders who received stock in the new dissociated 
companies. Whether dissolution was the most effective way of 
handling the problem of so-called monopoly is open to question. 
Since a relatively small number of stockholders of the old com- 
pany were still the principal owners of stock in the dissociated 
companies, the community of interest still remained among the 
leading owners, and the problem of restoring competition was 
about as far from solution as when the ever diligent prosecuting 
attorneys took charge of the case. But at least there was some 
hope, namely, that present owners would die in time, or see 
better opportunities elsewhere, and as a result the stock in the 
segregated organizations would become widely distributed. 

In 1926 more than 697,000,000 pounds of tobacco entered inter- 
national trade. The chief exporters were the United States, 
Sumatra, Cuba, Brazil, Bulgaria, and Turkey. Germany is 
usually the chief importer, with the United Kingdom and France 
following in rank. This foreign trade is capable of great expan- 
sion, partly because of the growing need for different kinds of 
tobaccos and partly because consumption of the finished products 
may be increased in time. * 
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QUESTIONS 


1. Why do consumers demand such a great variety of spices? Are 
there not too many on the market? 

2. Today pepper is a cheap article. Why was the price so high in the 
Middle Ages? Leg 

3. Why were spices important in the Middle Ages? Have they lost 
any of their importance today? 

4, Discuss the influence of spices on the development of commerce. 

5. Outline the rise of the direct trade in spices with the East and 
give the industrial and political results. 

6. What is the present source of the chief spices? 

7. Estimate the importance of quinine to the human race. 

8. Outline the history of opium. 

9. How can we account for the rapid spread of tobacco cultivation 
over the world? 

10. Give a brief history of the development of the tobacco industry. 
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CHAPTER XXIII 
FOREST RESOURCES OF THE WORLD 


Nowhere has nature shown greater capacity for yielding 
variety than in the products of the vegetable world. Not only 
does the character of plant life vary from region to region, but 
there is a great variety within given regions. From an industrial 
point of view this is a fortunate condition because it makes 
possible a careful selection of materials to suit the specialized 
purposes of production. 


THE VANISHING TIMBER SUPPLY 


It is difficult to imagine that at one time most of England 
was densely wooded, yet this was the case in the time of William 
the Conqueror. With regard to the United States, by far the 
larger portion of the country east of the Mississippi River existed 
as primeval forest some hundred and twenty-five years ago. But, 
as in England, much of this area has been cleared, partly because 
it was necessary to make more room for agriculture, and partly 
to supply the needs of industry. But withal, a considerable part 
of our original resource has been wasted. In fact, the great abun- 
dance encouraged waste, for even fifty years ago, no one could 
conceive of a time when the country would not possess an ample 
supply of timber. Moreover, there is always the question of using 
labor and capital to obtain the greatest present satisfaction. We 
have assumed that the future would take care of itself. Con- 
servation, reforestation, protection of timber supply by what- 
ever method, involves a present cost, and it is human nature 
to shift this burden to the future if possible. 

In some of the European countries it has now become neces- 
sary to bear that burden as a part of present expense; thus the 
existing timber supplies are protected in one way or arfother, 
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and in many cases the nations are making provision for restoring 
trees to the land after the mature growth has been cut. It is 
much easier to adopt such a policy in many European countries 
because of the large percentage of state-owned forests. In France 
36 per cent of the forest area is state-owned, in Germany 33 
per cent, and in Russia all the forest land is state-owned. Ex- 
cept for relatively small forest reserves in the hands of the 
national and a few state governments, the timber resources of 
the United States are privately owned. 


Ewing Galloway 


A modern sawmill in Washington 


SUBSTITUTES FOR TIMBER 


There is no doubt that waste characterizes our lumbering in- 
dustry all the way from the forest through the mill, but there 
is some doubt as to the time when the domestic supply will be 
largely exhausted. One variable factor is the extent and value 
of the new growth, but another of equal importance is the in- 
creasing number of substitutes for timber. It was estimated in 
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1914, with reference to timber consumption in the United States, 
that the use of steel, brick, and concrete in construction saved 
annually more than 2,700,000,000 board feet of timber; that the 
use of metal, tile, and slate shingles saved 1,400,000,000 board 
feet; and that the substitution of fiber for wood in the manu- 
facture of boxes saved about a billion’ board feet. Various other 
economies occur in the use of steel and concrete for fencing and 


L partment of smnegraicon of Canada 


Winter hauling of logs in a Canadian forest 


posts, and in the use of steel for wood in the building of railway 
cars. New methods of preserving wood when exposed to the 
action of the elements have contributed to the same end. But 
consumption is increasing, notwithstanding these various econo- 
mies and substitutions. 

If it were possible to eliminate the waste in lumbering and 
at the mill, the annual draft upon the resources would be re- 
duced from 30 to 40 per cent. Large amounts of merchantable 
timber are left in the woods either actually cut or in deack trees 
or in less desirable kinds of timber. Waste occurs also in long 
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stumps and high tops, and in the failure to cut logs of such a 
length that the tree can be most profitably used. To this must 
be added loss in logging, breakage in felling, and waste by the 
use of good timber for temporary constructions. A more serious 
loss is the destruction of. young timber by improper logging 
methods. Forest fires destroy large amounts of timber, and waste 
in the mill due to edging, trimming, and seasoning is no small 
item. But in all our discussion of waste we are apt to forget that 
savings are not gratuities. They involve a cost which someone 
must bear, and that usually means the ultimate consumer; the 
great problem is to decide whether to bear that cost now or to 
wait with the expectation that the progress of invention and 
discovery may relieve us altogether of the need of bearing that 
burden. 


THE WORLD’S PRESENT SUPPLY OF STANDING TIMBER 


Naturally, an estimate of the forest resources of the world must 
be very inaccurate. There are still many regions where the white 
man has not yet penetrated, and other vast regions have been 
judged only by superficial appearance. Taking these conditions 
into account, the forest resources of the world have been esti- 
mated to cover 11,700,000 square miles; in other words, an area 
nearly four times the size of continental United States. The 
distribution of these resources is shown in the appended table. 


Forest REesouRCES OF THE WORLD 


Ratio of 


i Ratio of 
Forest Area Sans Area Forest Are 
. o the Total ape 
Continent 1,000 Square Wares to Area of 
Miles pay Continent, 
of the World, Bean 
Per Cent ae oe 
PASI Soe Ge oiciete hile ee 3,270 28.0 21.6 
Southe America. neice 3,270 28.0 440 
North’ America .......... 2,260 19.3 26.8 
INGO © Ce eribeceecror eer 1,250 10.6 107 
IDWIKO} XS. Gocodeonodey ob oa 1,210 10.3 31 
PAVISLA lI aa ye oer nccacisioiae 440 3.8 oul 
MI ISAT Mierecs lorevene wievehabels chins 11,700 100.0 be BAAS 


* Huropa, 1928, p. 89. 
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The estimates for South America and for Africa include many 
thousands of square miles of tropical forests. Timbers of such 
areas, however, are much less available than those of the tem- 
perate regions. Although the tropical forests contain many hard 
woods, and not a few of the soft variety, the thick growth of 
underbrush makes many regions inaccessible except at great 
expense, and heavy rains at certain seasons of the year add to 
the difficulties of the lumberman. Moreover, many of the hard 
woods are tod heavy to float, and thus exploitation involves 
unusual expense. Nor is the stand of timber as regular and con- 
tinuous as in temperate areas. Thus the commercial value of the 
tropical forests must be heavily discounted. 


FOREST RESOURCES OF EUROPE 


It will be observed from the table that although the area of 
Europe is relatively small, compared with that of the other 
continents, it contains about one-tenth the forest area of the 
world. About 31 per cent of Europe is under forest. But timber 
supply is very unequally distributed among the countries. It is 
notably small in Great Britain, Ireland, the Netherlands, and 
Hungary. The greatest area of soft woods is contained in north- 
ern Europe, including Finland, Sweden, Norway, and north 
Russia. But central Europe ranks first in actual volume of stand- 
ing timber. This area includes Austria, Germany, Roumania, 
Poland, and the Baltic countries. Russia contains more area 
under timber than any other country in Europe, namely, 599,- 
700,000 hectares;? Finland is next with 31,000,000 hectares; 
Sweden ranks third with 25,500,000 hectares; and Germany is 
fourth with about 18,700,000 hectares. France contains only 
10,300,000 hectares, and Great Britain only 1,000,000. In addi- 
tion to the firs, the European supply contains a limited amount 
of the walnut, now becoming very scarce; the ash which is used 
in the building of wagons, carts, motorcar bodies; the beech, 
one of the most abundant timbers, used in the manufacture of 
furniture, tools, and to some extent in cabinetwork, as well as 


* One hectare = 2471 acres. 
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for many other uses; the sycamore, used in the turning trades, 
as rollers for calico printing, and in the manufacture of certain 
musical instruments; the willow, which enters into many wooden- 
ware manufactures. Other timbers include the hornbeam, poplar, 
lime, boxwood, and a number of varieties of elm. 


s 
FORESTRY IN NORWAY AND SWEDEN 


The timbered area of Norway is about 23 per cent of the total 
and of Sweden about 62 per cent. The greater part of the re- 
source consists of pine (Pinus sylvestris) and spruce (Picea 
excelsa). The forest resources give these two countries an un- 
usual advantage in the production of timber and its products. 
These industries are far more important in Sweden than in 
Norway. In 1926 the exports from the former of wood, rough 
and planed lumber, wood pulp, and matches amounted to about 
$145,000,000, and in addition, the export of paper and news- 
print amounted to $47,000,000. Similar exports from Norway 
amounted to $88,000,000. 

In Sweden, in particular, the economic future of the people 
depends to a large extent upon the conservation of the timber 
supply. This fact has been recognized, and conservation has be- 
come a part of the national policy. Although about two-thirds 
of the timber resources of the country are privately owned, these 
owners cooperate through various boards, institutes, and com- 
mittees to maintain, and possibly to increase, the producing 
power of the country. They have succeeded so well that the 
present increment of timber is virtually equal to the cut. In fact, 
the timber corporations regard conservation as more profitable 
than indiscriminate lumbering. Thus, according to a recent report 
by our Department of Commerce, 


several of the large Swedish corporations engaged in pulp and paper 
production, lumbering, and other activities have long since determined 
that systematic timber growing is profitable in spite of necessarily long- 
term investment, and there is a growing tendency on the part of these 
concerns to view this work as absolutely necessary, for the possibilities 
of buying more forest land are restricted, while the demand for timber 
is constantly growing. Such companies regard timber raising as an 
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industry in which the chances of profitable return are not at all uncer- 
tain. 

Thus, Swedish producers have come to look upon the growing 
of timber as a kind of investment from which returns are to be 
obtained at some future date, possibly with the annual increment 
compounded at the present rate of profit. While such investments 
involve a considerable element of speculation, the chances seem 


American-Swedish News Eachange 


A pulp mill at Iggesund, Sweden 


to be in favor of the investors, in view of the prospective rise in 
the price of timber due to the growing scarcity. 

As a rule, in Sweden, the method of reproducing forest areas 
is by the natural process. The method is either to leave seed 
trees standing, and to assist the new growth by getting rid of 
the humus, or by cutting the stand clean and sowing or planting. 

Some thirty years ago the people of Sweden reached a de- 


> Trade Promotion Series, No. 56, p. 19. 
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cision as to future policy—whether they would cast their lot 
with agriculture or with forestry. The decision was relatively 
easy because much of the land, area of the country which is 
suitable for the growing of trees is too infertile for successful 
agriculture. Thus the people virtually decided to grow and har- 
vest trees instead of devoting similar attention to farming. 

Sweden began to lay a basis for a national forest policy in 
1903 when a law was enacted, effective in 1905, to regulate pri- 
vate forest lands. The upshot of the measure was to require 
“forest owners who endangered the normal process of regenera- 
tion to restore growth.” The law made possible the creation of 
district, or county, boards charged with the duty not only of 
spreading practical knowledge of forest economy, but of secur- 
ing voluntary codperation in the preservation of the forest. An 
Act of 1923 supplemented the former measure. The young pro- 
ductive stand of pine and spruce cannot be cut except to thin 
out excessive growth. Felling of trees cannot be conducted in a 
way which imperils regrowth, and injury to the land which pre- 
vents or retards new growth is prohibited. The boards inspect 
the cut-over area every three years to see that the provisions of 
the law have been carried out. There seems to be a friendly 
rivalry between Sweden and Finland, where similar conditions 
prevail. The total growing stock of timber in the latter country 
in 1926 was estimated at 57,000,000,000 cubic feet, while that of 
Sweden was 58,000,000,000. 


FOREST RESOURCES OF SIBERIA 


As with other countries which have been only partly explored, 
the estimates of the forest wealth of Siberia vary greatly, even 
when such figures have been announced to us by the authorities. 
One of the most conservative statements places the potential 
commercial supply of timber as covering some 585,000,000 acres. 
But it will be many years before these rich resources can be 
tapped. At present commercial development of timber is feasible 
only in western Siberia, and in the Russian Far East. Timber 
from the former area may be sent down the Ob and the Yenisei 
rivers, and from the latter, down the Amur River. The economic 
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conditions under which this vast supply can be exploited have 
been stated as follows: 


It must be constantly borne in mind, that Siberia can become a partic- 
ipant im the world lumber trade only when conditions there favor the 
investment of capital and the*establishment of banks and credit insti- 
tutions; encourage the construction of transportation facilities between 
forest and port and of communication facilities between points of pro- 
duction and distribution; attract new classes of colonists, to afford a 
more plentiful and varied supply of labor; and foster the general cul- 
tural level of thé’ country. 


Naturally, in such a large area, the character of the forest 
growth differs from region to region. But, in general, the most 
important trees are the conifers, including pine, larch, Siberian 
fir, spruce, and cedar; the forests of the west contain birch and 
aspen, and those in other regions, the velvet tree, ash, maple, 
and elm. 


SOUTHERN ASIA 


The forests of India, Burma, and Siam supply a large number 
of timbers and considerable variety of useful by-products. India 
is said to contain over five thousand woody species, of which 
about half are trees and the remainder are shrubs and climbers. 
An economic use can be made of several hundred kinds of native 
timbers. But the most important are teak (Tectona grandis), 
sal (Shorea robusta), and the deodar, or Himalayan cedar 
(Cedrus deodara). Other timbers of commercial importance are 
redwood, Burmese pynkado or ironwood, ebony, satinwood, Bom- 
bay blackwood, and sandalwood. The forests produce also a 
vast variety of gums, dyes, resins, drugs, fibers, and tans. 

Teak grows throughout Burma and over a considerable part 
of the Indian peninsula. It is a very durable wood, containing a 
large percentage of resin which causes it to resist the action of 
water. The native oil prevents it from becoming waterlogged, 
and also serves to ward off boring insects. When fresh, the wood 


*B. Baivsky, Forest. Resources of Siberia, Trade Information Bulletin, 
No. 378. v. 6. 
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is too heavy to float, but it loses weight after seasoning. Teak 
is one of the most useful timbers in the world. It has no superior 
for shipbuilding, and its properties make it useful for house 
building, interior finish, furniture making, carving, and general 
construction. 

Sandalwood grows in western Augtralia, Queensland, and in 
the Malay Archipelago; but it is also one of the characteristic 
trees of India. The heartwood is the odoriferous portion. Be- 
cause of its fragrance this wood is manufactured into ornamental 
boxes, fans, and fancy articles of many descriptions. The tree 
grows only in a limited area in India, including mainly a narrow 
belt in Mysore about 240 miles long and 16 miles wide. 

Lac is a kind of resin produced by an insect belonging to the 
group Coccide. It is found in the wild state, but it has now been 
brought under cultivation. The principal production is in the 
central provinces and in Bengal, but lac is obtained to some 
extent from lower Assam, Punjab, and Burma. Production is 
localized largely in regions which support the trees upon which 
the insect thrives. But extreme heat and cold bring these little 
creatures to an untimely end in a curious way. The resin, which 
the insect itself produces, melts when the temperature is high 
and fills the air holes and the insects are suffocated. We are told 
that for successful pursuit of the lac industry one must know 
the family history of the insect, and it will do the student no 
harm to learn something of the story of the active little creature 
which supples India with an export commodity worth about 
$25,000,000 a year (1925-1926). 

The insects feed upon the twigs of certain trees, 


and soon become covered with a resinous secretion that increases in 
thickness, protecting the body and the eggs. When a colony, consisting 
of a few adult females and one or two males, find their way to a new 
branch, they attach themselves to the bark and, having pierced it with 
holes through which they draw up the resinous juices upon which they 
feed, they become fixed or glued by the superfluous excretion, and after 
a time die, the females forming by their dead bodies little domes or 
tents over the myriads of minute eggs which they have laid. In a short 
time the eggs burst into life, and the young, which are very minute, 
swarm over the twig in such countless numbers as to give it the appear- 
ance of being covered with blood-red dust. Generation after generation 
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dwells upon the same twig until it is enveloped in a coating of the 
resinous exudation often half an inch thick.’ 


The exports of this material are mainly in the form of shellac 
or button lac. This substance is used for a variety of purposes 
—in the manufacture of spirits, varnishes, sealing wax, as an 
ingredient in lithographer’s ink, and as an insulating material 
in the electrical industries. Other forest products of India are 
turpentine, resins, cutch—used as a dye for nets, sails, etc., and 
mahua seeds, the oil of which is manufactured into butter and 
lubricating and illuminating oils. Sugar and molasses are also 
manufactured locally from the mahua. The flowers of the mowrah 
or mahua tree are edible, and as dried material they are cooked 
with cereals. 

Southern India also contains its characteristic kinds of trees, 
such as ebony, Indian mahogany, nux vomica, rubber, pine, euca- 
lyptus, and white cedar. 


CHINA 


This country is an importer rather than an exporter of lumber, 
although some regions export small quantities. Great areas in 
China were denuded of their forests centuries ago to make rooin 
for agriculture, but local supplies of considerable importance 
are found scattered throughout the country. In the Antung dis- 
trict, for example, where lumbering is an ancient industry, the 
resources consist of Korean red pine, white pine, and larch, and 
a few hard woods, such as oak, walnut, ash, and chestnut. In 
the Foochow area small quantities of pine are produced for 
export. 

The bamboo is a useful tree in many parts of the country, as 
it is in Japan, India, and the East Indies. It sometimes grows 
a foot in diameter and may occasionally reach 100 feet in height. 
It is a general utility timber, used for many kinds of construction, 
the manufacture of furniture, agricultural implements, canes, 
fishing rods, fence timber, mats, hats, screens, brooms, and 
musical instruments, to mention only a few of its uses. A valuable 
feature is its great tensile strength in proportion to its weight. 


° British India, Trade Promotion Series, No. 72, p. 404. 
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The Chinese consume bamboo shoots as a vegetable. Walnuts 
are exported to some extent. Nutgalls are among the by-products 
of the forests—used in tanning leather, dyeing, and the manu- 
facture of inks. This substance is caused by the puncture of the 
gall wasp for the purpose of laying its eggs—chiefly on oak trees. 
Vegetable tallow is a product peculiar to China. The fruit of 
the tree (Sapiwm sebiferum) is dried in the sun. The interior 
contains seeds which are covered with a fat or tallow. This 
is separated, pressed into cakes, and delivered to the trade under 
the title of Pi-yu, while the oil extracted from the seed is the 
Ting-yu, of commerce. The Chinese use both tallow and oil in 
the manufacture of candles. When the tallow reaches America 
and Europe it becomes the raw material for the manufacture of 
high-class soaps and face creams. 


THE PHILIPPINE ISLANDS 


Most of the Philippine woods are relatively hard and heavy. 
Some are very durable and beautiful in color and grain. A recent 
report of our Department of Commerce divides the Philippine 
woods into four classes. The first consists of timbers which are 
hard, heavy, strong, and durable, suitable for heavy exposed 
construction work and for first-class cabinet work in the Tropics; 
this class contains also some less durable woods, suitable for 
varlous specialized uses, such as the manufacture of cigar boxes. 
The second group consists of a considerable number of durable 
woods which do not exist in large enough quantities to make 
commercial exploitation possible. The third group contains the 
bulk of the Philippine timbers which may be used for commercial 
purposes, including export. Most of these have excellent grain; 
they possess fine finishing qualities and may be used, therefore, 
for cabinetwork and interior finish. Some are sold in American 
markets under the title of Philippine mahogany. This group con- 
tains the timber apiton, which is a well-known export timber. 
The fourth group contains such timbers as the lauan and almond, 
and several others belonging to the lauan family, which are 
classed as light-colored Philippine mahogany. Although the for- 
st area is not large, containing some 46,000,000 acres, many of 
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the timbers are useful for specialized work, and are exported 
chiefly for such a purpose. The present annual output of timber 
in the Philippine Islands is estimated at about 190,000,000 board 
feet, and this could be materially increased without impairing the 
resource. Conditions of logging, however, are more difficult than 
in the temperate areas because the best species are scattered 
through the forests. Among the other difficulties in extending 
exploitation are the scarcity of skilled labor, the distance of 
the forests from harbors and railway lines, and the fact that 
much of the timberland is thickly overgrown with vines, shrubs, 
and forest plants which impede the work of the lumberman. 


AUSTRALIA AND NEW ZEALAND 


Australia contains important forest resources located chiefly 
in the eastern and southern parts of the continent, and the island 
of Tasmania is about two-thirds forested. The principal trees 
include the ironbarks and a number of kinds of eucalyptus. The 
forests of New Zealand seems to be approaching exhaustion; but 
for some years this country will be able to supply the market 
with at least one important forest product, namely, kauri gum 
—the solidified turpentine, mostly fossilized, the product of the 
kauri pines. The gum fields cover about 700,000 acres north of 
the city of Auckland. The prosperity of this city has been due in 
part, at least, to the gum trade. The forests of kauri which 
covered much of the gum fields are being rapidly exhausted. In 
fact, the better grades of gum are disappearing from the market, 
and traders are having recourse to the lower qualities, of which 
there are upwards of a hundred different grades. 

A few years ago, when the high-grade products dominated the 
market, the United States was the chief consumer, kauri being 
used mostly in the preparation of varnishes. The lower grades 
are now being more largely exported to Europe as a raw mate- 
rial in the manufacture of linoleum. With this change in the 
character of gum, manufacturers are tending to substitute Chi- 
nese wood oil, just as in former years, when kauri was cheap, 
this gum appeared in the market as a substitute for gum anime, 
obtained mainly from Zanzibar. 
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The tropical forests of Africa contain a great variety of hard 
woods, but the inaccessibility of the forests and other customary 
difficulties of lumbering in the tropics render this region un- 
important except for a few specialized kinds of timbers. The 
west coast areas produce a number of kinds of mahogany, ob- 
tained mostly from the French Ivory Coast, from the Gold Coast, 
and from southern Nigeria. As a rule, the African products are 
not of as fine a quality as those cut from the forests of Central 
America, but they have some compensating advantages, namely, 
they are easily worked; their price is relatively low; and most of 
the wood is well-figured. Ebony ‘s a product of tropical east 
and west Africa. 

North Africa contains a number of rather common varieties 
of trees, such as the ash and oak, and what is of more interest 
for general commerce, the cork oak which grows in Algeria, 
Tunis, Morocco, and in Portugal, Spain and southern France. 
The bark is thick and spongy. It is removed by making incisions 
in the tree, and then the slab is carefully removed so as not to 
injure the growth. The bark may be removed at periods of from 
six to ten years. The first stripping, made when the tree is about 
twenty years old, is rough and crumpled and is of little value, 
but the quality improves with successive harvests up to about 
the fiftieth year when it is the best, although the tree continues 
to yield for about a hundred years. After stripping the bark 
is left on the ground a few days to dry and is then carried to 
collecting points where further seasoning takes place, and the 
outer scale is then scraped off, and the cork is sorted and graded. 

Industry has found many uses for the material. Because of 
its lightness it is used for buoys, life preservers, and floats for 
the fish nets. The optician uses cork strips to make eyeglasses 
more comfortable and fixed. Some twenty years ago large quanti- 
ties were used for bicycle handles; the manufacturers of stoppers 
consume large quantities. It is cut into very thin cork paper 
which is used for cork-tipped cigarettes. A preparation of cork 
powder and linseed oil is spread on some durable fabric and 
pressed, and comes from the factory as linoleum. Table mats and 
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pincushions sometimes contain the material, and it is often used 
as a nonconducting substance in water coolers and in cold-stor- 
age rooms. Substitutes are constantly being found for cork; but, 
on the other hand, new uses constantly make an appearance. 
Portugal is one of the largest producers. In 1924, the output was 
about 110,000 metric tons ‘of which about 48,000 tons were im- 
ported into the United States. © 


THE FORESTS OF SOUTH AMERICA 


“a 


We have already referred to the varieties of rubber as char- 
acteristic products of the Brazilian forests. The entire rubber 
area is estimated to cover more than 2,000,000 square miles, 
and to contain many million trees. Much of this region has 
never been explored and its real resources are unknown. The 
forests contain not only woods, but a vast variety of natural 
growth which supplies gums, resins, fibers, tanning materials, 
and medicinal plants. 

Among the trees which yield other products than timber are 
coffee, cacao, yerba maté—which supplies the so-called Paraquay 
tea—and the quebracho of South Brazil, which is a source of a 
valuable tanning material. The carnauba palm supplies a prod- 
uct which resembles beeswax—obtained from the under portion 
of the leaf. Among other uses, it 1s consumed in the manufacture 
of shoe polish and candles. In 1925, the United States imported 
more than 4,000,000 pounds of this material. Many kinds of 
hard woods grow in the forests, but in most cases the supply is 
inaccessible, and even where timber is located on or near the 
streams, the lumber is too heavy to float to market. The domestic 
lumberman makes considerable use of the Parana pine, some- 
times known as the candelabrum tree. The Brazil nut is a char- 
acteristic product. These nuts grow in hard pods, sometimes 15 
or 20 to the pod. The harvest is obtained mostly from the states 
of Para and Amazonas, and the product is sold at auction at the 
city of Para or Manaos. Some 19,000,000 pounds were imported 
into the United States in 1926. Brazil produces also the souari 
or butternut; it is consumed at home, but as yet it has not 
become an export article. Brazil is a potential exporter of the 
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coconut and its products; the tree grows in many parts of 
the country but thus far the fruit is exploited only for domestic 
use. 

Argentine, also, has a supply of quebracho. It grows in the 
northern part of the country and from the commercial point of 
view is one of the most important products of her forests. The 
wood is extremely hard and durable, and resistant to the action 
of the elements. Railway ties and fence posts made of this timber 
are sald to have a life of forty years. But foreigners who trade 
with Argentine are more interested in the tanning extract which 
the tree yields. In 1926, Argentine exported more than 446,000,000 
pounds of this material, valued at $15,600,000. The resource has 
been developed largely by foreign capital. 

The countries along the northwest coast of South America 
are potential producers of timber, but as yet, the timber areas 
are largely isolated from the outside world by lack of com- 
munication. Peru contains many valuable trees such as walnut, 
mahogany, satinwood, cedar, rosewood, and some cinchona. The 
forests of the Guianas are said to contain some three hundred 
varieties of trees including balata, red cedar, locust, and letter- 
wood, and Venezuela contains rubber, coffee, balata, sarrapia, 
and copaiba. 

The sarrapia tree, which bears the tonka bean, is found in 
several of the countries in the north of South America. The 
crop is obtained only once in four years. The product is used 
in the preparation of chewing tobacco to give flavor or aroma, 
and as a basis in the manufacture of perfumes. “The trees are 
almost altogether along the upper Orinoco and the Caura, and 
gathering of the beans is dangerous and difficult. The men go 
out in bands of 10 or 15. As they must take with them food 
supplies for two or three months, and as the forests are wet 
and hot, many die from fever and starvation.” ° 

The tagua palm, the source of the ivory nut, or vegetable 
ivory, grows in several of the northern countries, notably in 
Colombia and Venezuela. This product is exported to Europe 
and to the United States and is used chiefly in the manufacture 


* Special Agent Series, No. 81, p. 205. ® 


FOREST RESOURCES OF THE WORLD 465 


of buttons and ornamental objects. From six to nine nuts are 
contained in a single drupe or head. The nuts themselves are 
often as large as hen’s eggs, and when prepared for use, if not 
examined too closely, might be taken for real ivory. Colombia 
and Ecuador sometimes export as much as 50,000,000 pounds 
of this product. P 

It is evident from what has -béen said above that South 
America contains great undeveloped forest resources. In most 
cases, at present, the materials are simply taken from the forests 
and no effort has been made at cultivation. Because of the enor- 
mous resources this is not necessary, except as cultivation might 
make the supply more accessible, or improve the quality. Scat- 
tered throughout the continent are thousands of products which 
have no present use, but which in time will have great commer- 
cial value. Coconut palms are indigenous in many places, as in 
Venezuela and Brazil, but little or no effort has been made 
to develop industries based on this material. The mangrove bark 
is an acceptable tanning material, and it exists in great abun- 
dance, but it is produced only to a small extent; and this state- 
ment also applies to divi-divi, another tanning substance. Plants 
of the bamboo type are abundant in some sections but as yet 
they have no commercial use. Possibly the Panama hat, made 
from the paja toquilla, a tree which seems to thrive best in 
Manabi, Ecuador, requires too much painstaking labor to be- 
come an important article of export, and as yet we have no 
intimation whether machine industry could convert the fibers 
into acceptable headwear. 


CENTRAL AMERICA 


In this area coffee, bananas, and to some extent cacao are 
cultivated plants. But Central America produces a large number 
of valuable woods from the original forests. Most of this sec- 
tion contains mahogany, cedar, and rosewood. Nicaragua con- 
tains rather extensive supplies of pine, in addition to mahogany 
and rosewood. For many years the logwood industry was the 
mainstay of Honduras; but the industry has declined in recent 
years partly because of the substitution of synthetic for vegetable 
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dyes, and partly because the accessible supplies have been largely 
depleted. Coconuts are produced in great numbers in Nicaragua. 
The Santa Maria, or calaba, which grows in a number of Central 
American regions, is a large evergreen which yields a hard elastic 
wood bearing some resemblance to hickory. The guayacdan 
(Tecoma chrysantha) of Panama is a very hard and durable 
wood. When rafted, it must be floated on lighter timber, since 
it is heavier than water. The tree which produces balsam of 
Peru is exploited in a very limited area—only about 750 square 
miles—along the Pacific slope of Salvador. The tree is tapped 
during the dry season, yielding some 3 or 4 pounds of sap a 
year. The balsam is a “viscous, grayish red, semifluid mass, of 
pleasant odor not unlike vanilla, and bitter, burning taste.” 
The prehistoric use seems to have been in primitive surgery in 
which its healing and antiseptic powers gave it great value. It 
is used today in the manufacture of ointments, salves, pomades, 
and face lotions, and it has been used in the treatment of 
tubercular cases. 


MEXICO 


The first-class timberland of Mexico covers upwards of 
25,000,000 acres. At present, much of this supply is inaccessible, 
due to the lack of transportation. The timber includes several 
kinds of oak and pine, in addition to timber which is more or 
less peculiar to hot climates. The zapote family is represented 
by several varieties, including the zapote mamey, the source of 
chicie. The latex is, of course, a valuable article of commerce, 
but the timber itself may be used industrially. The wood is a 
deep reddish brown and is very hard, but it is easily worked 
until thoroughly seasoned, and then only the hardest edge tool 
can penetrate its surface. The Mexican forests also contain red 
cedar, used in the manufacture of lead pencils and cigar boxes. 
Mexico contains some twenty-five varieties of commercial hard 
woods, but these resources have been exploited only to a limited 
extent. The most plentiful supplies are on the Gulf of Mexico 
side of the Isthmus of Tehuantepec, mainly in the states of 


Vera Cruz, Tabasco, and Campeche. 
% 
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UNITED STATES 


The original forest resources of the United States probably 
covered 850,000,000 acres, with a stand of not less than 5,200,- 
000,000,000 board feet, measured by present standards. The sup- 
ply was included in five’great regions: (a) the Northern, (b) 
the Southern, (c) the Central; (d) the Rocky Mountain, and 
(e) the Pacific. “ 

White pine was one of the most important timbers of the 
Northern forest. With it grew red pine, spruce, hemlock, cedar, 
balsam, fir, and several varieties of hard woods. Before ex- 
ploitation began, this area probably covered 150,000,000 acres 
containing about 1,000,000,000,000 board feet. The composition 
of the Central forests was principally hard woods of which the 
most important were oak, yellow poplar, elm, hickory, chestnut, 
red gum, ash, and walnut. This region covered 280,000,000 acres 
and contained about 1,400,000,000,000 board feet. The Rocky 
Mountain forests were coniferous; Western yellow pine was the 
most common tree, with lodgepole pine, larch, spruce, Western 
red cedar, Western white pine, and Douglas and other firs abound- 
ing locally. The area was about 110 million acres. The Pacific 
forests were chiefly of evergreens, with the following trees pre- 
dominating: Douglas fir, Western yellow pine, redwood, Western 
red cedar, sugar pine, and several other firs, cedars, and spruces. 
This area covered about 90,000,000 acres. The Southern forests 
contained mainly yellow pine, with an intermingling of hard 
woods on the better soils, and cypress in the swamps. The area 
was about 220,000,000 acres. 

Considering the extent of the original supply and the variety 
of timbers which the forests contained, this was the greatest 
timber resource of the world. One hundred years ago the supply 
seemed to be inexhaustible, as indeed it was, if it had been used 
only for commercial purposes. But enormous quantities of this 
timber were ruthlessly destroyed by farmers to make room for 
agriculture. This result was partly due to our too liberal land 
laws which encouraged the acquiring of farm land far beyond 
the agricultural needs of the country. But throughout its history 
lumbering has been a most wasteful industry, and much of the 
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timber which passed into the hands of the lumberman might 
have been conserved by more careful systems of cutting, logging, 
and milling. Forest fires, due to the carelessness of campers, to 
lightning, and to sparks from locomotives, have destroyed many 
acres of virgin timber. 

These losses and wastes added to the deere uses have 
reduced the original supply to about 550,000,000 acres, with a 
probable stand of about 2,500,000,000,000 board feet. Measured 
in board feet, this is something less than half the original supply. 
Even this reduced amount seems to be ample, but it is not 
large in view of the enormous annual consumption. No doubt 
great areas are being “regenerated” by natural seeding, but no 
one seems to know the extent to which this process is going on. 
It could, however, be hastened so as to reclaim large areas by 
the rather simple and inexpensive methods applied in Sweden. 

The largest reduction of timber supply has been in the Central 
States, and the least in the Rocky Mountain and Pacific areas. 
Much of the area in the central portion of the United States 
from which the forests have been removed is now used by the 
farmer, and it is needed for agricultural purposes. In recent 
years our forest policy has been discussed in connection with 
the control of floods, with the reclaiming of land along the 
watersheds of the streams, and this in turn has been connected 
in public discussions with an extensive system of waterway and 
land improvement. 

The policy adopted by the United States has been to promote 
better forest use, and this work has been further promoted by 
the introduction of forestry courses in a number of the colleges. 
The forest work of the United States began in 1876 with the 
appointment of an agent serving in the Department of Agricul- 
ture. His principal duties were to study forest conditions. The 
Division of Forestry was created in 1881, but because of meager 
appropriations it was unable to do work of real value. The 
Bureau of Foresty was authorized in 1901, and this, under the 
terms of an act of 1905, became the Forest Service, under the 
jurisdiction of the Department of Agriculture. This service is 
now charged with the duty of administering the national forests, 


but in addition, it is required to study forest conditions, the 
® 
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best methods of utilizing forest resources, and the physical and 
mechanical properties of woods, and it is expected to collect 
information concerning the needs of the wood-using industries. 

The policy of setting aside land as reserves for forest purpose 
was inaugurated under the terms of the Act of March 3, 1891. 
The President was authorized to set aside, from time to time, 
public lands containing forest’ trees. The area of national forests 
in 1927 was about 158,000,000 acres. 


Department of Immigration of Canada 


A stand of spruce in British Columbia 


CANADA 


This country contains one of the greatest sources of timber in 
the world. Exploitation has not been as rapid as in the United 
States, although in the last ten or twenty years the lumberman 
has begun to make great inroads in some sections. The wooded 
area covers approximately 285,000 square miles. Several hundred 
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varieties of trees are contained in the Canadian forests, but the 
most important are pine, spruce, hemlock, oak, elm, maple, 
beech, birch, and hickory. British Columbia is supposed to con- 
tain one of the greatest compact reserves of timber in the world. 
One of the greatest present sources of demand for Canadian 
timber is in the manufacture of wood pulp The United States 
affords an immense market for newsprint manufactured from 
Canadian materials. In 1927 the export of wood pulp was 846,000 
tons. In that year the daily capacity of the Canadian mills 
was 7,350 tons of newsprint. 


DYEWOODS 


Dye materials obtained from trees and shrubs have largely 
lost their importance as articles of commerce because of the 
introduction of the coal-tar dyes. This is only one of numerous 
illustrations of changes which are constantly taking place in a 
progressive society. One of the most remarkable features of in- 
dustrial development during the last hundred years has been 
the rapid shifting of the dependence of industry from one mate- 
tial to another due largely to the progress of invention and dis- 
covery. Stable conditions never exist in an advancing society, 
and stabilization is impossible as long as a society is in the throes 
of progress. This may seem to be heresy to those who proclaim 
the doctrine of stabilization, but every great invention and dis- 
covery bears testimony to the truth of the statement we have 
just made. The discovery of aniline dyes is only one illustration. 

For centuries indigo and madder were basic materials in the 
art of dyeing. Indigo, as the name indicates, was once supplied 
from India, but in later years the industry spread to many parts 
of the world. At one time considerable quantities were produced 
in the United States. The production of madder, the source of 
turkey red, was also widely distributed. In the course of time 
other vegetable dyes were added. Logwood supplied blues and 
blacks, Brazilwood supplied red, fustic yielded yellow, and 
cutch supplied a brown color. As long as industry depended on 
vegetable dyestuffs the range of colors was very limited. The 
aniline dyes have added enormously to color varieties prac- 
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tically every shade which the eye can detect. In fact, the sub- 
stitutes serve the wants of people much more completely than 
the original vegetable materials. 


‘QUESTIONS 


1. What are the sources of waste in lumbering? How much of this 
waste could be prevented? 

2. Give an estimate of the present timber supply of the world. What 
areas are best supplied? 

3. Why are not tropical forests as dependable sources of timber as 
those in the temperate areas? 

4, Discuss the forest policy of Sweden. 

5. What investment problems are involved in systematic timber 
growing of private companies? 

6. What are the chief timber products of southern Asia, and to what 
uses are they put? 

7. What are the typical forest products of the various regions of the 
world? 

8. What forest policy would you advise for the United States? 

9. Are there adequate substitutes for timber—if so what substitutes? 

10. What are the chief forest problems of the future? 
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PART III 


RESOURCES AND DEVELOPMENT 
OF CERTAIN COUNTRIES 


CHAPTER XXIV 


RESOURCES AND DEVELOPMENT OF THE UNITED STATES 
AND CANADA 


The economie organization of the United States is much better 
balanced than that of any other country. This organization con- 
tains all the great divisions of economic activity, including 
(a) various kinds of raw material producing industries, (b) a 
well-developed commercial organization, (c) diversified manu- 
factures, and (d) business professional talent trained for service 
in industry. These divisions and their many subordinate parts 
work with as much harmony as is possible in any economic sys- 
tem to promote the aims of the organization, namely, the satis- 
faction of human wants. 


A PERFECT BALANCE UNATTAINABLE 


Since there has been so much discussion, particularly within 
the last decade, about a balanced industry, it may be well to 
devote a little thought to this condition. It may be said at the 
outset that a perfect balance is unattainable. A number of strong 
operating forces work against such a balance. In the first place, 
no country contains all the resources necessary for its develop- 
ment. The United States most nearly approximates this ideal, 
but we fall short in some notable respects. This country produces 
very little platinum, nickel, and tungsten; we produce no silk, 
coffee, rubber. And even in the case of some of our greatest 
resources, the time may come when we will be compelled to look 
beyond our borders for large additional supplies, as with petro- 
leum. Moreover, we must import tropical products, and we de- 
pend on foreign manufactures for those commodities which we do 
not possess the talent or skill to produce. Nature has distributed 
her resources very unequally over the surface of the earth; and 
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thus, by the very nature of the case, a national economic balance 
is impossible. 

But such a balance is unattainable for other reasons. No 
nation produces even the approximate quantities of merchandise 
or raw materials which its people and industries consume. For- 
eign markets are necessary to consume the surplus; and import 
is necessary to supply what the nation cannot produce. If a 
nation buys abroad it must find means of payment, and this 
must be by the export of goods, or by rendering some kind of 
service, to foreign consumers; this latter includes all those items 
which enter into the invisible balance of trade. 

But there is still another reason why a balance cannot be 
attained. The results of invention and discovery not only alter 
relations of industries within countries, but among the countries, 
To give only one illustration—the discovery of the new world 
caused a shift in all the old commercial relations. Hundreds of 
historical examples could be given as proof of this point. 
Economic progress is constantly destroying old balances and 
building up others temporarily, which will shortly give place 
to still others. A balanced economic organization is one in which 
progress has come to an end. The real task of a progressive eco- 
nomic society is to learn how to make the readjustments made 
necessary by progress with as little loss as possible. 


RESOURCES OF THE UNITED STATES 


The year 1880 marks the approximate turning point in the 
United States from relatively small industries to production on 
a large scale. And by the same token, it marks the beginning 
of rapid exploitation of natural resources. The production of 
bituminous coal, for example, increased from 42,800,000 tons in 
1880 to 578,200,000 in 1926; of petroleum from 26,200,000 barrels 
in 1880 to 766,500,000 barrels in 1926; and of copper from 
60,400,000 pounds at the former date to 2,322,000,000 pounds 
at the latter. In most important cases, because of the prolific 
nature of the resources, this country is much more than self- 
sustaining. In 1926 the United States produced approximately 
25 per cent of the total world wheat supply, 65 per cent of the 
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corn, 40 per cent of the tobacco, 60 per cent of the cotton, 42 
per cent of the coal, 70 per cent of the petroleum, 50 per cent 
of the iron ore, and 54 per cent of the copper. We produced no 
silk or rubber, and only small proportions of some of the minor 
metals. In the resources of fields and forests, and of mines and 
quarries, the United States is in a specially favored position. 


GROWTH OF CAPITAL 


The development of these resources has required ever increas- 
ing supplies of capital in the form not only of tools and machines 
but of liquid funds. In 1925 the investment in manufacturing 
enterprises, in railways, mines and quarries, and farm equipment 
amounted to nearly $70,000,000,000. In some cases this was a 
remarkable increase over the investment of sixty-five years ago. 
The growth of manufacturing capital, for example, was more 
than fortyfold, increasing more rapidly than national wealth, 
which was only twentyfold from 1860 to 1922. In fact, the 
wealth has increased so rapidly that the people of the United 
States have been lending large amounts abroad, particularly 
in the last six or eight years. This matter has been discussed in 
one of our early chapters. 


Estrmatep NATIONAL WEALTH OF THE UNITED Sraras, 1922 


Form of Wealth Amount 
Real property taxed ..........+:.. $155,909 ,000,000 
Real property exempt............. 20,506,000,000 
DSIVGHOGK re ree re kee Tec Ne be 5,807 ,000,000 
Farm implements and machinery... 2,605,000,000 
Gold and silver coin and bullion.... 4,278,000,000 
Manufacturing machinery, tools, etc. _15,783,000,000 
Railroads and their equipment..... 19,951,000,000 
IMGtonsveniclesteert -niteera erect. 4,567,000,000 
Transportation and transmission en- 

terprises, except railroads........ 15,414,000,000 


All others, including the products of 
agriculture and manufacture, im- 
ported goods, furniture, clothing, 
and personal effects............. 75,984 ,000,000 


GV ily Bee ene er $320,804,000,000 
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The total national wealth of the United States in 1922 was 
estimated at $320,000,000,000. The approximate distribution of 
this amount is given in the table on page 477. 


AMERICAN INDUSTRIAL POLICY 


The enormous expansion of our swealth-producing power is 
the result not only of the growth of the mechanical means of 
production, but of numbers which have caused a great increase 
both of producing and of consuming power. The per capita pro- 
ducing power in the United States is much higher than in any 
other country in the world—in some cases two or three times 
greater—and this means directly great consuming or saving 
power, or both. 

The features of our industrial system which seem to impress 
foreign investigators are the following: 


(a) Promotion is by merit. 

(6) The application of the principle of a small rate of profit on each 
turnover, although the investigators observe that there are some excep- 
tions to this rule. 

(c) The securing of rapid turnover by the simplification of manu- 
facturing and mercantile processes which results in a smaller capital 
outlay for a given amount of production. 

(d) Keenness in devising time-saving and trouble-saving devices. 

(e) The elimination of waste, which involves not only the introduction 
of by-product industries, but the saving of the wastes of time, energy, 
and industrial space. 

(f) The payment of high wages for effective performance of work. 

(g) The exchange of commercial and technical information among 
producers, and the introduction of systems of research applying not only 
to selling, but to cost and other technical problems in the factory. 

(h) And finally, the welfare methods which tend to increase the 
productivity of the workers by surrounding them with wholesome work- 
ing conditions, such as cleanness and light, and various conveniences 
which make conditions in the factories and stores more tolerable. 


There is no question about the correctness of this analysis. 
Industrial research has become almost a fetish among the larger 
manufacturers. And this involves the employment of trained 
chemists, engineers, and economists who are able to give accurate 
information and to supply new ideas. Tradition plays very little 
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part in the management of many business enterprises—a condi- 
tion which characterizes American business methods, as distin- 
guished from those in most European countries. A machine, or an 
industrial method, is promptly discarded when another has been 
shown to be more effective. One great feature of manufacturing 
development in this country has been the introduction of by- 
product, or related-product, industries. This system has several 
advantages, but not the least important are the conversion of 
useless waste into valuable commercial materials, and the di- 
versification of industry under a given management so that 
company income has become more stable. The type of integration 
which brings together related lines of industry—the most recent 
kind of combination in the United States—produces the same 
results, namely, it gives greater stability to income. 


GROWTH OF POPULATION 


As indicated above, a growth in population usually signifies, 
in a progressive country at least, the development of both 
producing and consuming power. It is difficult to decide which 
is cause and which is effect. But, to a large extent, it is no doubt 
true that an increase in producing power makes possible an 
expansion of population, although there is truth in the other 
side of the proposition. The fact of the matter is that a growing 
industry and a growing population react on each other. 

The population of the United States increased a little more 
than three times from 1860 to 1920, the numbers at the latter 
date being 105,700,000. This increase has been aided materially 
by the liberal immigration policy of the country which prevailed 
until the passage of the Act of 1921, which put immigration on 
the quota basis, limiting the inflow to 3 per cent annually of the 
people from foreign countries resident in the United States in 
1910. By the subsequent Act of 1924 the quota was reduced to 
2 per cent, and 1890 was made the year for the calculation of 
the quota. From 1860 to 1920 about 28,000,000 immigrants were 
admitted to this country. But, on the other hand, there has been 
a very considerable emigration during these years, amounting 
to about 30 per cent of the immigration. 
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Immigration has made an important contribution to the indus- 
trial growth of the country not only by adding to the number 
of workers, but by greatly enlarging domestic consumption. 
There is no question about the:value of the skilled immigrant 
who brings new and valuable information about some trade, 
and who adds to the prosperity of the country because of his 
skill. But the unskilled man, also, ha’ contributed valuable labor 
service. Such men have helped to build railroads, to improve 
highways, and they have supplied labor to farms, mines, and 
factories. Many of our natural resources have been largely 
developed by immigrant labor. This could readily be shown 
by a study of the foreigners engaged in farming, mining, and 
forestry during the past fifty years. The tendency of native 
laborers, and of the older immigrants and their children, to rise 
to the class of skilled workers, has left a vacuum at the bottom. 
For many years the immigrant has been needed to fill this void. 

It is a debatable question whether this country needs such 
extensive immigration as in past years. There are some indica- 
tions that we have at home a large reserve of labor. For one 
thing, the increase in industrial efficiency, and the growing use 
of power and other labor-saving devices, diminish somewhat the 
labor requirement. In addition, some industries—and coal mining 
is a notable case—are overmanned. The increasing effectiveness 
of farm machinery, also, releases annually a considerable num- 
ber of men from the agricultural branches. And in addition, there 
is now a large normal rate of increase of population. The saving 
of labor waste and the increase of the efficiency of work con- 
tributed also to the available labor force. 


THE AMERICAN MARKET 


The freedom of the domestic market has always been one of 
the great advantages which America has possessed compared 
with other countries. Trade in European countries is hampered 
by the presence of fifteen or more tariff boundaries. Import duties 
are sometimes prohibitive; in all cases they add greatly to the 
cost of distributing goods, and they are an item of no little im- 
portance in the cost of living of the people. But they affgct pro- 
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duction in a less obvious way. They frequently force capital into 
industries in which the countries have little or no advantage. 
Both people and countries would be much better off if greater 
reliance was put upon imported articles. But national rivalries, 
the desire for self-sufficiency, and at times tariff wars prevent the 
countries from adopting a freer trade policy. Some relief is ob- 
tained from these restrictions’ through the formation of inter- 
national cartels. 

Trade flows throughout the United States, however, without 
restriction. Although this country has built up an extensive sys- 
tem of regulation, particularly since 1887, applying to railroads, 
combinations of business, and to such of the banking as is car- 
ried on under federal laws, there are no duties laid on internal 
commerce, nor can such duties be imposed, according to our 
constitution. This condition has given the nation the greatest 
unhampered, or free market, of any country in the world. In- 
dustries may be found at places where economic conditions are 
suitable. Great attention can be given to the principles of in- 
dustrial localization, since there are no tariffs to interfere with 
the operation of these principles. Industries tend to be localized 
at places where production and distribution costs are least, and 
this is one of the conditions which makes possible a low cost 
of production. 

But in the external trade the United States has applied the 
principles of protection, although during the twenty years before 
1860, the rates were relatively low, and the Walker tariff of 
1846 nearly established the country on a free-trade basis. Tariff 
changes made necessary by the financial arrangements of the 
Civil War period placed the country on a high protective basis, 
and this system has been continued with slight interruptions 
since that time. The tariff has frequently been a national issue 
and rates have been changed on a number of occasions. The 
United States is now operating under the Fordney Act of 1922. 
Notwithstanding the protective tariff, a surprisingly large pro- 
portion of the total imports pay no duty. In term of value, 64.4 
per cent of the imports in 1926 were imported free. 


*See Chapter III. 
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AMERICAN AGRICULTURE 


The soil is one of our greatest resources. The great diversity 
of soil and climatic conditions make possible a varied agricul- 
ture. The annual corn crop frequently exceeds 2 billion bushels; 
production of wheat is often in excess of 900 million bushels, 
and of oats more than a billion bushels. During the decade end- 
ing with 1875 the average annual production of potatoes was 
about 167,000,000 bushels; but in the last decade it averaged 
about 400,060,000 bushels a year. Cotton, the staple crop of 
the southern states, has increased from an annual average of 
3,200,000 bales in the decade ending with 1875 to an average 
of about 12,000,000 bales for the last ten years, although in 
certain years the output has been much greater, as in 1926 when 
production was 17,000,000 bales. This large production not only 
supplies our own mills but contributes largely to the cotton- 
spinning industry of Europe. Our field resources contribute to 
our food and manufacturing needs in another way, namely, by 
sustaining a large animal industry. In 1927 there were on the 
American farm 57,000,000 cattle, 41,000,000 sheep, and 52,000,000 
swine. The production of fruits has more than kept pace with 
the needs of domestic consumption, and the same is true of the 
production of vegetables. 

In agriculture, as in mining and forestry, our resources not 
only provide for most of our domestic needs, but provide a large 
surplus for consumption in other countries. Our large exports 
of cotton, wheat, flour, animal oils and fats, fruits and nuts, 
and tobacco bear witness to this statement. The aggregate value 
of the exports of the items just named was $1,700,000,000 in 1926. 
This is a part of our contribution to the food and manufacturing 
needs of other nations. 

American farming began to emerge from pioneer conditions 
in the decade from 1830 to 1840. Prior to this time most of the 
farm work was done by hand, and traditional methods were 
the only guide for the farmer. By 1860 mowing, reaping, thresh- 
ing, and plowing were performed to a considerable extent by 
mechanical methods. Although the Whitney cotton gin, invented 
in 1793, was not an agricultural device, it supplied an enormous 
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stimulus to southern farming by making cotton a commercial 
crop. 

Since 1900, American agriculture has been experiencing a new 
revolution. The main features of this era are the application of 
business methods to agriculture, the employment of trained ser- 
vice in the farming industries, and the further application of 
mechanical methods. A significant feature of this most recent 
period is the great interest in agricultural education. 

The extent to which men and women are availing themselves 
of this type of education is shown by the fact that in 1920 there 
were 31,000 students in agricultural schools, while the number 
in 1926 was 108,000. No one can doubt that this increase in the 
supply of trained men is transforming the business of farming. 
This training performs the same function for management of 
farms as the new machinery does for actual mechanical produc- 
tion. 

The question is sometimes asked whether these changes signify 
that capitalistic methods will dominate the farming business, 
and whether the small farmer will be driven out of existence. 
The answer is in the negative. The average size of farms, as 
shown in the decennial Census reports, has fluctuated between 
136 acres, the average in 1890, and 148 acres, the average in 
1920. But a detail study of the returns shows that in some sec- 
tions farms are much smaller than the average, and that in 
many cases these small farms are profitable enterprises. In fact, 
the size of a farm and the kind of equipment with which it can 
be economically operated, depend upon a number of factors in- 
cluding the human, the technical, and the market. Size depends 
partly on the kind of crop, partly on the distance from the 
market, partly on climate and topography. To a large extent, 
the magnitude of operations depends on the opportunities which 
the particular farming enterprise offers for division of labor and 
supervision of men. The problem of superintendence is much 
more difficult than in manufacturing industries where men are 
crowded closely together in the departments of the establishment. 

Nor is this the whole story. The seasonal nature of farming 
renders it almost impossible to maintain a working organization 


throughout the year. Farm management, therefore, in the vast 
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majority of cases, becomes a matter of close personal supervision 
by the owner, or by the owner in codperation with laborers or 
tenants. These conditions are enough to make farming largely a 
matter of individual ownership. 

Throughout our history, farmers have been periodically beset 
by periods of unrest. This was notably the case in the period 
from 1870 to 1900 and again in the years from 1922 to 1928. 
In the earlier period the farmers sought relief through money 
legislation with the expectation that an increase in the quantity 
of money in circulation would bring higher prices and relieve 
distress. About 1870 the demand was for more paper money 
to be issued by the government, and from about 1878 to 1900 
the proposed remedy was the free and unlimited coinage of 
silver. Since 1922 farmers’ representatives have based the pro- 
posed reforms on the control of the market, somewhat after the 
fashion of the pooling and combination arrangements which have 
existed in certain large manufacturing industries, and which 
existed on an international scale in the form of cartels, and 
in the control of such commodities as coffee, rubber, nitrates, 
and tanning materials, among others. 

One important reason for the troubles of many farmers is that 
there is an excess of producing capacity, that is, of land devoted 
to wheat, cotton, and livestock; this refers not only to the land 
within the United States, but in the world. In former chapters 
we have seen that there are still great undeveloped areas. A rise 
of price of the basic farm commodities stimulates further pro- 
duction not only in this country but elsewhere. Another reason 
for the farmers’ troubles is that there is severe competition 
within the farming industries. In the case of any particular crop, 
there are great differences in cost of production, and producers 
in the low-cost ranges have a great advantage over those in 
the upper ranges. It is doubtful whether the markets for basic 
agricultural products can be controlled or regularized. Even in 
manufacturing and merchandising, where the problem is rather 
simple, compared with that of agriculture, combinations for the 
purpose of regularizing markets and maintaining prices have 
met with only limited success, and at that, only for a short 
period. Stabilization, in a progressive society, cannot be main- 
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tained for any length of time for the reason that discoveries, 
improvements, and inventions are continually throwing the old 
relations out of balance. 


MANUFACTURING INDUSTRIES 


Wide diversification of industry is one of the great features 
of the American economic organization. This is partly the result 
of the varied nature of resources, but it is partly the outcome 
of a high degree of specialization and of the multiplication of 
industries through the use of waste products. Industrial research 
also contributes to the development of varied industries. 

For purposes of classification, the Federal Census divided all 
manufacturing enterprises into sixteen major groups, such as 
food and kindred products, textiles, iron and steel industries, 
metals other than iron and steel, and the chemical industries. 
But an examination of the Census returns reveals hundreds of 
different industries. Great progress was made after 1820 in the 
introduction of the factory system; but the era of most rapid 
expansion has been since 1880. The prior period, before 1880, 
may be looked upon as an era of preparation in which the essen- 
tial features were the development of an effective economic or- 
ganization, the accumulation of capital, and the development of 
means of communication. Thus the stage was set for the period 
of phenomenal expansion which we have witnessed in the last 
forty years. 

The great industries of today were only in a formative stage 
at the former date. This applies to petroleum and related prod- 
ucts, tobacco, copper, iron and steel, and chemicals. Some in- 
dustries which are at present in the front rank had scarcely made 
an appearance. The automobile business did not exist. The manu- 
factures of aluminum, of cement, and of electrical products, to 
give only a few examples, were only in the nascent stage. The 
total amount of capital invested in American manufactures in 
1880 was less than $3,000,000,000; in 1920 it was more than 
$44 ,000,000,000; the value of the manufactured product at the 
former date was a little more than $5,00,000,000. In 1920 it was 
more than $62,000,000,000; it was about the same amount in 
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1925. More than three times as many wage workers are employed 
in manufactures today as in 1880. 

Although manufacturing is widely diffused over the country 
most of the industry is concentrated in four regions. The most 
important is in a relatively small area extending from north- 
eastern Massachusetts to northern Delaware. This is the region 
of densest population and of greatest labor supply. It is the 
greatest market in the country; this whole district is supplied 
with splendid transportation and other marketing facilities. Some 
of the old industries of this section are maintained because of 
the momentum of an early start, but in some cases, as is notably 
the case with the cotton textiles, this factor is losing its force, 
and many of the enterprises are moving to the South. 

A second great area stretches along the Great Lakes, roughly 
from Buffalo to Chicago. One of the leading branches of in- 
dustry along the eastern end of this region is the manufacture 
of iron and steel. Production of automobiles is largely concen- 
trated in the Detroit area. Chicago is the great center of the 
meat-packing industry; this city is also the most important 
distribution point for manufactures destined for consumption 
among the agricultural regions of the West. A third region 
stretches along the Ohio River, roughly from Pittsburgh to Louis- 
ville, and the fourth and newest region comprehends portions 
of northern Alabama and sections in Georgia and the Carolinas 
where the production of iron and steel and cotton textiles has 
become important in industry. 

With the growth of manufactures there has been a corres- 
ponding increase in the draft upon natural resources. In fact, 
this tax has become so great that many persons have expressed 
the fear that in some cases the natural supply cannot sustain, 
for any considerable length of time, the present rate of increase 
in demand. It is true that unless discovery reveals new resources, 
or unless inventions find substitutes, both industries and final 
consumers will be forced to greater economies, or at least, to 
more economic uses of both raw and finished products. The 
drain upon such materials as iron, petroleum, copper, and timber 
is enormous. Some of the minor metals do not exist in unlimited 


abundance and consumption is already a tax on the better grades 
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of materials. The field industries are in a more favored position 
because there are still important areas which have not been 
exploited; and, moreover, the output from present sources can 
be greatly increased by improving the methods of production. 


¢ 
FOREIGN TRADD 


Until about 1860 the export commerce of the United States 
revealed one common feature of foreign trade of all new coun- 
tries, namelyy the preéminent importance of one or two com- 
modities. For many years cotton was our most important ex- 
port. In 1810 the material constituted about 22 per cent of the 
value of the total exports. It rose to about 32 per cent in 1820, 
to 41 per cent in 1830, and to a little over 57 per cent in 1860. 
Notwithstanding the enormous quantities of other exports, the 
value of exported cotton in 1926 was about 17 per cent of the 
total. In recent years, with the growing diversity of our exports, 
and with the rise in importance of other commodities, our 
export trade is no longer dominated by one or two products. 

In addition to cotton the most important exports today in- 
clude petroleum and its products; machinery and vehicles of 
many descriptions; metals and their manufactures, including 
large quantities of copper, lead, and zinc; grain and its prepara- 
tions; meat products, tobacco and its manufactures; lumber; 
coal; chemicals; fruits; and nuts. But the export commerce in- 
cludes also a vast number of items, some of which do not have 
great value as individual commodities, but which in the aggre- 
gate represent a large value. Since 1898 manufactured commodi- 
ties have been rising in importance in the export trade; in addi- 
tion to ordinary articles this group comprises a large number 
of goods which are more or less peculiar to American skill and 
ingenuity, such as adding machines, typewriters, washing ma- 
chines, phonographs, and office furniture, to name only a few of 
this class. 

In fact, during the last thirty years, the character of our 
foreign trade has been changing, the significant features being 
the growing importance of manufactures as exported commodi- 
ties, and the rise in importance of foreign materials in our im- 
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port trade. If for no other reason, the latter change has been 
made necessary by specialization in industry which promotes 
a search of the world for adaptable raw materials, and by the 
appearance of certain new industries, as for example, the manu- 
factures of rubber, which require materials which are not pro- 
duced within our own borders. Nearly one-third of our im- 
ports is made up of commodities which we do not produce, such 
as coffee, tea, and cacao ($398,000,000), rubber and its manu- 
factures ($515,000,000), jute ($113,000,000), and silk ($402,- 
000,000). In addition, we are a large importer of sugar and 
related products, wool, paper, petroleum and copper, and a large 
quantity of textile manufactures ($999,000,000). The imports 
also include a vast number of articles of relatively small value 
but which in the aggregate represent a large sum, and this list 
comprises such commodities as precious stones and metals, fibers, 
gums, medicinal plants, dyestuffs, and manufactures which are 
the product of the taste and skill of the peoples of many regions 
of the earth. 

The total foreign commerce has been rising steadily. In 1860 
exports and imports combined amounted to $687,000,000; in 
1900 to $2,244,000,000, and in 1926 to $9,240,000,000. 


RESOURCES AND INDUSTRIES OF CANADA 


The Dominion of Canada covers about 3,729,000 square miles, 
an area more extensive than that of continental United States 
including Alaska (3,617,000 square miles). A large part of the 
Canadian area, however, is unproductive, particularly the por- 
tion which extends into the arctie and subarctic regions. But a 
broad belt of farming and timber land extends almost across 
the country from ocean to ocean. The timber area which covers 
from 500,000,000 to 600,000,000 acres is one of the most ex- 
tensive resources of its kind in the world. This resource supplies 
not only timber for export, but the raw material for pulp and 
paper. 

Canada possesses, also, valuable mineral resources. The nickel- 
copper mines of Sudbury are the principal world source of nickel. 
Recent discoveries have revealed large deposits of copper. The 
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Ewing Galloway 


A salmon catch on the Skeena River, British Columbia 


gold mines of Porcupine are important sources, and the yellow 
metal is also mined in British Columbia. Resources of Quebec 
yield most of the asbestos of the world. Alberta, Nova Scotia, 
and British Columbia contain coal deposits. The fur industry 
is still an important enteryrise of the Dominion although it is 
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of declining importance. Fur farming has been tried successfully 
both in Canada and the United States. The fisheries include 
mainly the large annual catch of salmon, halibut, herring, cod, 
and lobster. Canada is one of the great surplus wheat-producing 
regions, this export in 1926-1927 amounting to nearly 30 per 
cent of the total foreign shipments. Canada ships bacon and 
hams to England; milk and cheese are among the agricultural 
exports. 

Of necessity the growth of population has been slow. Until 
recent years a large portion of the country has been inaccessible 
for the immigrant, and much more so for commercial develop- 
ment. Settlement of the middle provinces had to await the oc- 
cupation of the better farming lands in north central United 
States. For this region the central part of Canada has been a 
kind of frontier. In 1871 there were scarcely 50,000 people in 
Manitoba, Saskatchewan, and Alberta. This area now contains 
about 2,000,000 of the 9,300,000 population of the Dominion. 

In recent years railway development has opened this country 
for settlement. In 1913 Canada contained only 29,000 miles of 
railway. This was increased to 40,300 miles in 1925. In some 
respects Canadian railway history resembles that of the United 
States. In many instances, when the railway era was inaugu- 
rated in this country, private capital would not take the 
risks of railway building, at least as rapidly as people and 
states demanded transportation. It was necessary, therefore, 
for some of the states to undertake the work, and even the 
federal government aided railway building by land grants and 
in some cases by guaranty bonds. In Canada, as in the United 
States, it has been necessary to build much of the mileage in 
advance of settlement and this task has fallen to the govern- 
ment. At present, about half the mileage is operated by the 
Canadian government—known as the Canadian National Rail- 
way System. 

The opportunities for the development of resources are so 
great that domestic capital cannot be supplied rapidly enough, 
and much of the task of developing resources has fallen on for- 
eign capital. During the last fifteen years large amounts of 


capital from the United States have been invested in Canadian 
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railways, mines, public utilities, and forest and power develop- 
ment. Some $2,800,000,000 were invested in this way up to 1927, 
and the total foreign investment in the Dominion was esti- 
mated at $5,200,000,000. Capitalists of the United Kingdom 
have also invested large amounts in Canada. 

In addition to great forest and field resources, the country 
contains vast undeveloped power facilities. Present production 
from mines includes gold, silver, nickel, cobalt, copper, lead, 
zinc, asbestos, mica, and gypsum. Production of petroleum in 
1926 was 364000 barrels. 

The total export trade of Canada in 1924 was about a billion 
dollars. Products from forest and field industries made up over 
70 per cent of the foreign shipments; wheat, flour, wood, both 
manufactured and unmanufactured, paper, pulpwood, and wood 
pulp were the leading items. The United States is the largest 
factor in the foreign trade of Canada. In 1927 imports into that 
country from the United States were 66 per cent of the total, 
and we received 37 per cent of Canadian exports. The United 
Kingdom was the next most important factor; although exports 
to this country are about equal to those to the United States, 
imports from the United Kingdom in 1927 were only 23 per cent 
of those from the United States. 


QUESTIONS 


1. Name and discuss the chief causes of economic progress in the 
United States. 

2. To what extent are balanced conditions in industry possible? 
What conditions disturb the balances? 

3. Do you agree with the statement that a “balanced economic organ- 
ization is one in which progress has come to an end”? 

4. Does the following quotation state the problem of a progressive 
society correctly? “The real task of a progressive economic society is 
to learn how to make the readjustments made necessary by progress 
with as little loss as possible.” 

5. Do you think that the most recent phase of industrial progress 
began about 1880? What is the evidence? 

6. To what extent is the United States self-sustaining with respect to 
industrial raw materials? 

7. Outline and discuss the essential features of the American indus- 
trial policy. 
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8. What evidence can you give for the statement that the United 
States does not have as large immigration as in former years? Do you 
think the present restriction laws are wise? 

9. Contrast the American market with that of Europe as a whole. 
What advantages do you see in our favor? 

10. Trace the development of American agriculture. When did sur- 
plus or overproduction become an bepornane problem? In 1820? In 
1880? In 1920? Why? 

11. Do you think that the market can te stabilized for basic agricul- 
tural products? Why? 

12. Where are the great market areas of the United States? What 
are the leading characteristics of each? 

13. What changes have taken place in the character of our foreign 
trade in the last 40 years? Account for these changes. 

14. Outline the leading resources and industries of Canada. 
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CHAPTER XXV 
RESOURCES AND DEVELOPMENT OF LATIN AMERICA 


Although some of the earliest settlements in Latin America 
antedate the éldest permanent foundations in what is now the 
United States by almost one hundred years, the orderly economic 
development of these countries had scarcely begun until forty 
years ago, and even today, in some countries, there is only the 
merest beginning of a modern economic system. 


CAUSES FOR THE TARDY GROWTH 


The repressive colonial system of Spain, which prevailed 
until the struggle for independence began—in the decade from 
1800 to 1810—may have had something to do with this back- 
wardness, but after all, this was only a minor factor. Except 
for the precious metals, Latin America produced little or nothing 
that the outside world needed, and the economic requirements 
of the small population were not such as to promote the devel- 
opment of wealth and industry. Moreover, after independence, 
the long-continued political disturbances prevented the appear- 
ance of an orderly economic system. Not until the people of 
a few of the nations settled down to peaceful living was it 
possible to give serious attention to industry. Political turmoil 
discouraged the investment of foreign capital, and all Latin 
America needed this assistance because the countries were not 
developing industries themselves, nor were they accumulating 
funds for investment. 

The general attitude toward work and toward industry and 
wealth retarded the economic growth. Latin Americans have 
looked with scorn upon what they call North American plu- 
tocracy. This probably means, not so much antipathy to wealth 
as such, as to the toilsome methods of labor and accumulation, 
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and much more, the idealization of wealth as an important goal 
in life. Cultural attainments—appreciation of literature, oratory, 
the painter’s art, architecture, and possibly statecraft—are more 
largely the ideals of these people than great Boe which reveals 
some repulsive features. 

This signifies that certain social values of Latin Americans 
are at variance with those of the people north of the Rio Grande. 
We can have no quarrel with the standards which people set up 
for emulation and direction, but we can indicate which per- 
sonal or national characteristics lead to the foundation and 
growth of economic systems, and which do not. Judgment as to 
the relative importance of these social values rests with the na- 
tions themselves, and there is no final arbiter. 

There can be no doubt that wealth is produced only by labor 
and effort; that economic advancement is attained only by pro- 
ducing an excess over present consumption, and by investment 
of this surplus in means for further improving facilities for 
production and saving. A good thing may be overdone, and 
there is a danger in putting too much emphasis on thrift, labor, 
and enterprise; but there can be no question that an endow- 
ment of these qualities is the reason for industrial progress. To 
these must be added the spirit of codperation, whether in po- 
litical or economic matters. 

Latin Americans have been charged with an excess of indi- 
vidualism, and it has been urged that this characteristic is one 
of the causes for their economic backwardness. The strong sense 
of individualism lies at the basis of the many political struggles 
—particularly in the unwillingness to accept defeat gracefully— 
and this in turn, because it creates political uncertainty, is an 
economic handicap. The great republics of the far south—Argen- 
tine, Brazil, and Chile, have now attained to a high degree of 
political stability, and it is here that economic development has 
been the most pronounced. 

Someone has said that the disposition towards revolution 
varies with the distance from the equator; it is true that po- 
litical stability is greatest in the temperate regions, but orderly 
politics depends on other things than temperature and humidity. 
The racial complex in a particular region, the state of gduca- 
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tion, and political traditions, are the dominant factors, and these, 
in many regions, are the chief causes for political unrest. 

Moreover, the attitude towards work has been a handicap 
in the development of wealth. As a rule, the Indians are willing 
workers and the burden of manual labor is borne without com- 
plaint. The immigrants into Brazil, Argentine, and Chile per- 
form a large amount of the menial labor; in this respect immi- 
gration has been a great boon. Brazil, Argentine, and Chile, 
and some other countries, have actively encouraged immigration 
with the result, that in the first three countries named, there is 
a considerable supply of European labor. But the ruling classes, 
as a rule, are not disposed to work. It has been said that “in 
Peru the people would starve were it not for the Indians, who, 
having no false pride concerning manual work, are both in- 
dustrious and effective as agriculturalists. It is true that the 
Spanish Americans have inherited, along with a mild scorn for 
industry, some of the indolence characteristic of the Spaniard, 
and there is no doubt that these characteristics have been de- 
terrent elements in the Latin-American civilization.” ? 

Such statements, of course, need modification. In all coun- 
tries certain elements of the population engage in the shop trades 
and in merchandising, and the large land owners in Brazil and 
Argentine operate their estates for a profit and exercise at least 
general supervision over the business. Personal characteristics 
vary somewhat from country to country, although certain gen- 
eral features describe the whole continent. Of Colombia, Enock 
says: 


Nearly all the privileges and power to civic rule and political domina- 
tion are in the hands of the upper class, but the social barriers between 
them and the mestizo class are not nearly as strong as in Ecuador and 
Chile. This upper class has very literally followed the old Spanish man- 
date that the white colonist should not engage in manual labor . . . all 
such work being delegated to the mestizos and Indians. Colombian soci- 
ety is thus very strongly divided into an aristocratic and serving class. 
The mestizo people have sturdy patient qualities which they inherit 
from the Indian side of their parentage; and as elsewhere in the Andean 
republics, they constitute the artisan and shopkeeper class and fill the 


*C. S. Cooper, Latin America—Men and Markets, p. 17. 
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positions of servants and day laborers, according to their rank and 
resources.” 


HISTORY OF LATIN AMERICAN COUNTRIES 


Even before Pizarro made his conquest of Peru, explorers had 
visited the east coast of South America and attempted settle- 
ment. Juan Diaz de Solis visited the estuary of the Platte in 
1516 and Magellan later sailed up the river as one of the by- 
products of the journey of his vessels around the world. Pedro 
de Mendoza attempted to make settlement on the present site 
of Buenos Aires about 1535 but failed, largely on account of 
the hostility of the Indians. In 1580 the place was resettled by 
Juan de Garay. Meanwhile, Pizarro had begun his conquest of 
Peru in 1532, and Lima was founded in 1535. 

The beginning of European life in Brazil was the result of 
discoveries of Vincent Pinzén, an associate of Columbus, and 
in 1500 of Pedro Alvares de Cabral, who is said to have taken 
possession in the name of the Portuguese monarch. This coun- 
try followed a vacillating policy with reference to the new colony. 
At one time the King, Joao III, parceled out the land along 
the coast in captaincies, allotting large holdings to some fifteen 
grandees who had rendered service to the crown. Portugal did 
not enjoy an unruffled career in her new possession, for portions 
of the region were coveted by the French, Dutch, and Spanish. 
The first two countries took possession of portions of the north 
coast, while Spain laid claim to the land bordering on the Para- 
guay River. But eventually most of the huge empire was re- 
tained by Portugal. 

The conquest of Chile was no easy matter, due to the moun- 
tainous character of the country. The first attempt, made in 
1535, failed. A second attempt by Valdivia in 1549 was a little 
more successful, but the Indians continued to dispute the Spanish 
claims until 1640, when a treaty marked the river Biobio as the 
boundary between Spanish and natives. Portions of the north 
coast of South America were settled shortly after the Columbian 
discoveries. In Colombia, settlements were made as early as 


*C. R. Enock, The Republics of Central and South America, p.849. 
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1502, but the Spanish did not succeed in overcoming the Indians 
until 1536. 

The Spanish colonial system was applied rigidly to all Ameri- 
can possessions. Import trade was carefully guarded in fleets 
sent out from Spanish ports, and the same vigilance was exer- 
cised over every commodity sent out of the colonies. Coloniai 
production of goods which might have been supplied from the 
home country was prohibited, and trade from colony to colony 
was regulated so that such commerce should not interfere with 
that of Spaif. The preéminent activity was the mining of 
precious metals, and such large quantities were sent home that 
business enterprise which might have been concerned with ordi- 
nary manufactures and trade was discouraged. However, the 
gold, which gradually filtered into the channels of trade, stimu- 
lated commerce elsewhere and inaugurated an era of commercial 
and subsequently of industrial development in the western na- 
tions of Europe. 

The desire for independence in Latin America was inspired 
partly by the North American example, but the real opportunity 
came during the troublesome times brought about under the 
régime of Napoleon. There were loyalists in South America as 
well as in the Colonies in North America, who wished to 
retain the old allegiance. But the revolutionists gained the 
day. South America is a large continent and it took time to 
start revolutions on their way, and to bring them eventually 
to success. In a general way, it may be said that the revolu- 
tionary movement spread northward from Argentine. The pa- 
triots of the north gained not only inspiration but actual military 
help from such leaders as Simon Bolivar. The Argentinians 
gained a decisive victory in 1812; this paved the way for the 
Congress of Tucuman which declared the independence of the 
country. In time similar action followed in other countries. Our 
next-door neighbor, Mexico, began the struggle for independence 
about 1810, when Hidalgo, “humble priest of Dolores and called 
by the Mexicans father of his country, rang out the tocsin from 
his parish church, crying to his followers, ‘Viva Mexico!’” But a 
long struggle was ahead, which was not settled until 1822 when 
Mexico disposed of Iturbide, one of its own countrymen, who 
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aspired to be emperor. Then followed the usual run of dictators 
until about 1857 when Juarez inaugurated a new era of govern- 
ment, followed shortly by Porfirio Diaz who ruled with an iron 
hand for over thirty years, but who governed so well that he 
laid the foundation of such prosperity as the republic now en- 
joys. He encouraged railway building and the opening of the 
resources of the country, and he gdve encouragement to for- 
eigners to invest in such enterprises. 

In all the mélée of revolutions one country alone maintained 
its peace. This was Brazil. In 1807 the royal family of Portugal 
made peace with the English, as might have been done with 
Napoleon, by migrating to Brazil. The colonists were fairly well 
satisfied with the new government, and in 1821, when the royal 
family returned to Portugal, they were content to have the 
prince, Don Pedro I, as their ruler. His successor, Don Pedro 
II, ruled for fifty-eight years, and then November 15, 1889, by 
a peaceful revolution, the Republic of Brazil came into existence. 

An interesting feature in the history of Latin American in- 
dependence is that the various regions were not brought together, 
as with the United States, into a United States of South America. 
Instead, the larger divisions tended to split into small units. 
Bolivia, for example, was given the option of voting to remain 
with Argentine or to become independent. Bolivia chose the lat- 
ter course. The regions of the north, Ecuador, Colombia, and 
Venezuela, started their career of independence as a united re- 
public, but later parted company; and something of the same 
course marked the history of the Central American republics. 
The desire for closer union still lingers in the minds of many 
Latin Americans, but the time is far distant when this can 
be accomplished. 


POPULATION OF LATIN AMERICA 


The total area of the main divisions of Latin America is 
about 8,400,000 square miles; of this South America contains 
7,383,000 square miles, Mexico 760,200 square miles, Central 
America about 215,000 square miles and Cuba 44,100 square 
miles. The population of these four divisions is about 95,000,000 
of which 73,000,000 are in South America. As we have already 
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seen in a former chapter, the economic capacity of the people 
of a nation is not only a matter of numbers but of industrial 
effectiveness, their attitude towards work, and the implements 
and tools with which they labor. In all these respects many mil- 
lions of people in Latin America do not measure up to the ca- 
pacity of the workers in the great industrial nations. For one 
thing, illiteracy is widespréad. Conditions are probably best 
in Argentine. This country has provided not only a number 
of universities, as at Buenos Aires, La Plata, Santa Fé, and 
Cérdoba—which is one of the oldest institutions of learning in 
the Americas—but for specialized schools of commerce, of vini- 
culture, fine arts, mines, and music. Primary education is free, 
and it is also compulsory for children from 7 to 14. But notwith- 
standing the compulsory provision, only 42 per cent of the 
children attend primary schools, on account of the long distances 
they must travel. Most of the other countries have made ample 
provision for higher education, and in some cases, for specialized 
training in branches which are related to the peculiar industrial 
opportunities of the country. A number of countries have made 
education in the primary grades compulsory, but lack of ap- 
propriations and the great distances to school make full com- 
pliance with this provision impossible. In Colombia illiteracy is 
said to amount to 60 per cent; it is also 60 per cent in Paraguay, 
and from 60 to 70 per cent in Brazil. 

The complex nature of the population imposes a serious prob- 
lem upon the educators. Information on this question is very 
unreliable, but it is estimated that 40 per cent of the population. 
of Brazil is white, 30 per cent mestizo, 20 per cent negro, and 
10 per cent Indian. In the Andean countries the Indian element 
predominates, estimated at 60 per cent in Peru and Bolivia, 
while the white population amounts to 10 per cent. The same 
confusion prevails in Central America where the component 
parts are white, negro, and Indian, the proportions varying 
from country to country. The population of Mexico is said 
to be 15 per cent white, 50 per cent mestizo, and 35 per cent 
Indian. Argentine and Brazil contain the largest European ele- 
ments—of recent immigration—with Italians making up the 
largest percentage. 
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IMMIGRATION 


More than half the population of South America is in Brazil, 
estimated in 1927 at 36,000,000. These numbers are largely 
concentrated in the agricultural and industrial regions in the 
eastern and southern parts. Argentine contained over 10,000,000 
people in 1927, largely concentrated*in a radius of 300 miles 
about Buenos Aires. Colombia has a population of about 7,- 
000,000, Chile about 4,000,000, and Peru about 5,000,000. These 
figures, of course, are estimates, because there are no means for 
making an actual enumeration in most of the regions. 

In recent years Brazil, Argentine, and Chile have received 
large additions to their population through immigration. In fact, 
the movement into these countries has been rather large during 
the last twenty-five years—a condition which has been made 
possible by the expansion of farming and manufacturing in- 
dustries which gave employment to foreigners. Lack of employ- 
ment opportunities keeps immigrants away from the countries 
of the north and northwest. As a rule, the largest countries have 
held out various inducements to immigrants, such as temporary 
housing at low rates until the newcomers can be placed in some 
occupation, and either free transportation or carriage at low 
rates to ultimate destinations. At one time the Brazilian govern- 
ment subsidized certain Italian steamship lines which trans- 
ported immigrants. 

Since the beginning of immigration, some sixty years ago, 
from 3,000,000 to 4,000,000 foreigners have entered Argentine, 
and about an equal number have gone to Brazil. Uruguay and 
Chile have received a considerable number. The sources are 
rather widely distributed. An Argentinian estimate of about 
1911 gave the following enumeration of immigration from 1857 
to 1911: Italians, 2,052,000; Spaniards, 1,132,000; French, 201,- 
700; Russians, 115,800; Austrians, 74,100; Syrians, 89,400 
English, 48,500; Germans, 50,700; and in addition there were 
a small number of Portuguese, Swiss, and North Americans. 
These elements are also represented in the immigration into 
Brazil, although in somewhat different proportions. As a result 
of these migrations the populations of Argentine and Uruguay 
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are more largely compounded with recent European stock than 
is the case with any of the other countries. 

Immigrants have conferred an enormous benefit upon the 
countries to which they have gone. In fact, they are in a large 
measure responsible for the character and extent of the in- 
dustrial development which has taken place in the four southern 
countries during the last twenty-five years. They have supplied 
the labor which has been absolutely necessary for the growth of 
trades and industries, and they have done much of the hard work 
in opening and mantaining plantations. But the immigrants have 
also brought in the newer ideas about industrial relations, shaded 
at times with socialistic tendencies, a condition which has some- 
times been the cause of labor unrest. 


FOREIGN INVESTMENTS 


The economic development of Latin America has been de- 
pendent not only on immigration but upon the use of foreign 
business talent and upon foreign capital. The greater part of 
the technical work required in the building of railroads and in 
the opening of mines has been contributed by the English, Ameri- 
cans, and Germans. Mining engineers have been busy, particu- 
larly since 1905, in surveying and developing the copper, silver, 
tin, and to some extent, the gold resources of the Andean areas; 
and more recently similar work has been done in the develop- 
ment of petroleum resources along the north coast of South 
America and in Mexico. Shortly after 1870, English and German 
enterprise exploited the nitrate deposits of Chile, and English 
capital has been largely engaged in railroad building. A number 
of manufacturing industries, notably meat packing, owe their 
origin to foreign enterprise and investment; and, of course, most 
of the cargoes are carried to and from the Latin American 
coast in foreign vessels. The rise of modern industry in all this 
region has been coincident with the introduction of imported 
enterprise and capital. 

Argentine and Mexico have probably received the greatest 
benefits, although the foreign business influence has been felt 
to some extent in all countries. In 1916 British capital in Argen- 
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tine alone amounted to more than $1,800,000,000, chiefly in 
railways, but to some extent in land and investment companies, 
in commercial and manufacturing enterprises, and in loans to 
the government. French investors.in 1916 claimed about $400,- 
000,000, the Germans about $250,000,000, and investors of the 
United States in 1924 about $300,000,000. This same year British 
holdings in Uruguay amounted to about $230,000,000, mostly 
in railways and in national and municipal securities, but to some 
extent in public utilities. In Chile, the copper and nitrate re- 
sources have been the chief attractions, although certain amounts 
of foreign capital have been put in manufacturing and com- 
mercial undertakings. The mineral resources of Bolivia and Peru 
have also attracted foreign investment. Along the north coast 
of South America the newly revealed petroleum resources are 
now attracting British, American, and Dutch capital. In Cuba, 
tobacco and sugar have offered the chief opportunities, and in 
Mexico, petroleum, copper, silver, and to some extent, planta- 
tions, railways, and public utilities. In the two countries last 
named North American capital is the dominant factor, and in- 
vestors of the United States are gaining the predominant posi- 
tion in the mining enterprises in the Andes. All in all, the total 
foreign capital involved in loans and investments in Latin 
America, is estimated at over $6,000,000,000. 

There can be no doubt about the influence of this factor in 
opening resources and in the development of industries and 
commerce. The enormous investments in railways render many 
regions accessible which were closed to all kinds of enterprise 
some thirty years ago. Port improvements and warehouses fa- 
cilitate the movement of commerce. The liquid capital supplied 
by foreign investments in banks contributes in the same way. 
Many loans to governments and to municipalities ultimately 
find their way into improvements of some description which are 
of assistance to commerce. The large sums loaned for the devel- 
opment of public utilities add most to the comforts and con- 
veniences of the people. Foreign business and engineering talent 
not only contribute new ideas concerning industries, but supply 
the effective direction of enterprises. 

Troublesome political questions are sometimes involved with 
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the foreign investment of funds, and relations between borrowers 
and lenders are not always pleasant. There is a great deal of 
opposition in the United States to what has been called “dollar 
diplomacy,” which probably means the using of the good offices 
of the State to protect foreign investments, including at times 
the collection of interest, particularly on government loans. It 
is not our purpose to prescribe rules for the guidance of creditor 
nations, but only to suggest that these discussions usually con- 
fuse political ideals with practical principles of social and eco- 
nomic welfares 


RESOURCES OF LATIN AMERICA 


Because of the great variety of physical conditions, and on 
account of the enormous area, the Latin American lands have 
a vast potential capacity for production. Notwithstanding the 
great development of the past twenty-five years, the latent possi- 
bilities are as yet scarcely realized. The great mass of the South 
American continent lies in the tropics and its great forests 
yield useful products in great abundance. We have already 
learned something of the importance of these tropical timbers. 
The subtropical and temperate regions contain vast areas which 
may be used for grazing, and even for the production of cereals, 
when the demands for consumption make this use necessary. 
Thus, at some future time these regions may yield much larger 
supplies of wheat, wool, meat, and hides than they are producing 
at present. 

Some mineral resources are already exploited on a large scale. 
One of the first of these to attract the attention of foreigners 
was the nitrate deposits of Chile. The earliest shipments were 
made in 1825, but the industry did not begin to reach large 
proportions until about 1870 when the export amounted to 150,- 
000 tons; it became 1,400,000 tons in 1900, and 2,300,000 tons 
in 1910. The resource is easy to extract. The nitrate beds are 
found practically on the surface, and extensive mining opera- 
tions are not necessary to bring the material to the surface. Chile 
is the only important source in the world of the natural nitrates. 
Whence came these deposits? “Various theories have been ad- 
vanced as to their origin, but the one most widely accepted is 
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that they were formed from deposits of seaweed on the bottom 
of an inland sea which was afterwards elevated by geologic 
forces.” * Certain iodine salts are obtained as a by-product of 
the nitrates industry. Nearly 2,000,000 pounds of iodine were 
exported in 1925. The effect of the nitrate trade is felt in other 
economic activities. Not only does it attract foreign capital, but 
it requires the import of between four and five million dollars’ 
worth a year of gunny sacks for nitrate shipment, and by pro- 
viding a heavy return cargo it exerts a considerable influence 
on shipping to the west coast of South America. 

Chile also produces iron ore, copper, calcium borate, coal, and 
it possesses potential resources of gold and silver. The mineral 
resources of Bolivia are no less varied. This country is one of 
the few regions in the world which produces tin. The ores and 
concentrates of this metal constitute more than 68 per cent of 
the value of the exports. But Bolivia also produces for export 
bismuth, antimony, copper, lead, zinc, and silver. Bolivia is the 
largest exporter of bismuth in the world. Much of the country 
is as yet inaccessible, and it has a capacity for mineral pro- 
duction much greater than at present. Since the opening of the 
country by the Spaniards it has been estimated that Bolivian 
mines have yielded over two billion dollars’ worth of materials. 

Peru also contains a great variety of minerals, including 
quicksilver, vanadium, tungsten, nickel, antimony, zinc, borax, 
cobalt, asbestos, manganese, magnesium, and mica. But at pres- 
ent the chief mining interest is concerned with copper and vana- 
dium. Capital and enterprise are supplied mostly from the United 
States. Peru also has resources of gold, silver, petroleum, peat, 
lignite, and coal. As with other Andean countries, the rugged 
mountainous conditions impose great difficulties in constructing 
railroads, and in a similar way discourage the exploitation of 
the varied resources. Only the most accessible are developed. 
But the rich deposits indicate what the country may produce at 
some future time when better means of carriage have been 
provided. 

The most notable mineral products of Colombia are platinum 


*Special Agent Series. No. 81, p. 104. 
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and emeralds, although the country is known to possess gold, 
silver, lead, and iron. Colombia is one of the principal producers 
of emeralds, and ranks second to Russia in the production of 
platinum. At one time production of gold was an important en- 
terprise. In fact, since the beginning of mining, the country is 
said to have yielded more than $700,000,000 worth of the yel- 
low metal. On the whole, the; mineral resources of the Andes 
have been only imperfectly explored; at present it would be 
hardly worth the effort to make the surveys because, in many 
cases, it would*be impossible to transport mining machinery, and 
almost as difficult to maintain a working organization at places 
distant from civilization. 

The principal mineral resources in the eastern sections of 
South America are in South Brazil. Diamonds were discovered 
in 1721. At one time the country was one of the greatest sources 
of supply. At present, the enterprise is conducted only in a desul- 
tory manner. “The work is not organized, but is carried on 
largely by individuals, who use little but a large wooden bowl 
for washing the gravel, a hammer, a crowbar and a scoop. Some 
diving is done in the rivers, and dredging has been tried, but 
with doubtful success because of the great expense.’”’* Brazil, 
however, produces considerable quantities of black diamonds, 
or carbonados, which are sent abroad and used for drill points. 
Of much more importance are the deposits of manganese and 
iron. These deposits are partly controlled by English and Ameri- 
ean capitalists. The export of manganese ranges from about 
150,000 to 300,000 tons, and many million tons are as yet un- 
touched. With respect to development of iron resources, Brazil 
labors under the handicap of lack of coal, and high cost of trans- 
porting ore to the seaports. Monazite sand is one of the peculiar 
resources of the country ; in fact, the known resources are greater 
than those of all the rest of the world. 

Petroleum occurs in a number of places in South America, but 
at present development is being carried on mainly in Argentine, 
Peru, and Venezuela. The resources of the last-named country 
are now undergoing vigorous development. 


*Ibid., p. 80. 
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FOREIGN TRADE OF LATIN AMERICA 


The export trade serves the purpose of paying for imports 
and discharging debts to foreigners for various kinds of services, 
such as payment for carrying freight, insuring ocean cargoes, 
payment of interest on borrowed funds, partial repayment of 
the principal, to name only a few of*the invisible items of trade. 
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Grain elevators in the harbor of Buenos Aires 


All the Latin American countries are not only debtors, but they 
carry and insure very little of their ocean freight, and conse- 
quently freight and insurance bills are added to their interna- 
tional debts. Their exports, therefore, must exceed their im- 
ports in order that these debts may be discharged. This is the 
case, although in certain countries, borrowing may for a time 
postpone the inevitable excess of exports. In 1926 the excess 


of Latin American exports over imports amounted to about 
$320,000,000. a 


’ 
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To a large extent, the annual discharge of these debts rests 
on a rather uncertain basis, because, in the case of most of the 
countries, the prosperity of the export trade depends on one or 
two commodities, or classes of commodities. In the case of Chile, 
for example, in 1926, about 73 per cent of the exports were made 
up of shipments of copper ‘and the nitrates; with Bolivia, tin 
amounted to 68 per cent of the exports; with Ecuador, cacao 
amounted to 42 per cent; with Cuba, sugar amounted to 72 per 
cent of the export trade; with Brazil, the coffee trade amounted 
to 73 per cent 6f the total; and in the case of Colombia, coffee 
is about 60 per cent of the total. It might be observed in passing 
that Colombia seems to be getting the benefit of Brazilian valor- 
ization, which tends to maintain the price of coffee above the 
competitive level. The export of coffee has been growing rapidly 
in Colombia, expanding from about $13,000,000 in 1915 to $68,- 
000,000 in 1924. 

Apparently, the export trade of Argentine rests upon a more 
certain basis since this trade includes a number of large items, 
but, in fact, about 74 per cent of the trade is based on cereal 
and animal products, although the items appear to be different 
—such as frozen and chilled beef, mutton, tallow, butter, wool, 
hides, sheep skins. The exports of Mexico are much more di- 
versified, including not only crude petroleum and its refined 
products, but henequen, copper, lead; gold and silver bullion, 
chicle, coffee, and a number of commodities of smaller impor- 
tance. In 1926 the total export trade of South and Central 
America, Mexico, and Cuba was over $2,500,000,000. The lead- 
ing exporters in South America are Argentine, Brazil, Chile, 
and Colombia, in the order named. Both the export and im- 
port trade are distributed among a number of countries; but 
the United States obtains a generous share of Latin American 
commerce; the United Kingdom and France are also large par- 
ticipants, and before the War Germany enjoyed a high trade 
rank in most of the countries. There is a considerable amount 
of trade among the Latin American countries themselves. 
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MANUFACTURES 


Except in the three large countries in the south, manufac- 
tures are of little importance; production is either in small 
shops or by domestic industry. The import trade supplies a 
great number of commodities which cannot be produced locally. 
The manufactures of Argentine are‘of considerable importance. 
The meat-packing industries are the most highly organized man- 
ufacturing enterprises in Latin America. In addition Argentine 
produces sugar, wine, quebracho extract, flour, furniture, some 
textiles and boots and shoes. The manufactures of Brazil include 
cotton, woolen, and jute piece goods, paper, flour, leather, boots 
and shoes, carts and wagons, among others. The larger countries 
are endeavoring to encourage the development of manufactures, 
and employ the protective tariff for this purpose. But the large 
import trade indicates that these countries must depend on the 
outside world for many commodities. There are no considerable 
manufactures of iron and steel, nor of machinery, nor even of 
textile fabrics. Thus, all Latin America is an importer of the 
textiles; of iron and steel; of many kinds of machinery, in- 
cluding electrical wares, automobiles, trucks, railway cars and 
locomotives; railway steel, chemicals, and cement. Some coun- 
tries import lumber, kerosene, gasoline, pork products, wheat 
flour, and coal. Patent medicines, agricultural machinery, pho- 
nographs, radio sets, and many other commodities are among 
the imports. 


TRANSPORTATION 


One of the greatest handicaps with which Latin America has 
had to contend is lack of means of transportation. In some re- 
spects the rivers afford an adequate means of ecarriage.. The 
Amazon extends almost across the continent, and the construc- 
tion of a railroad around the falls of the Madeira has extended 
the limit of navigation into Bolivia. In the south, the La Plata 
system affords another rather extensive entrance into the south- 
eastern portion of the continent, and the Orinoco performs a 
similar service in the north. Colombia has somg advantage in 
transportation over the Magdalena, and Brazil has a number 
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Meeting place of the railroad and llama caravans in the Andes 
of Peru 


of navigable rivers. But the west coast is poorly served by water 
communication; the rivers are short and swift and are unfit for 
navigation. This section is richly endowed with mineral, forest, 
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and agricultural resources, but many thousand square miles of 
this territory are inaccessible. Moreover, railroad building in the 
mountain areas is difficult and expensive. As a rule, the roads 
are short lines connecting some interior point with a seaport, 
or joining other short lines. In many instances, the gauges are 
different. Because of the difficulties pf construction the proposed 
Pan-American railroad is still many years in the future, although 
there now exist numerous short roads which may in time become 
links in the great system. 

The level country of Argentine has been a great boon to the 
railroad builder and this section is now fairly well provided with 
rail transportation. Argentine contains 23,700 miles of railway, 
and Brazil 19,000 miles. There are 5,300 miles in Chile, 2,000 
miles in Peru, a little more than 1,000 in Colombia, and 1,800 
miles in Uruguay. The other countries contain a very small 
mileage. South America has only one transcontinental railroad, 
across the narrowest portion of the continent from Buenos Aires 
to Valparaiso, and others are in prospect, stretching westward 
toward some of the ports of northern Chile and Peru. On the 
whole, the railway mileage is highly localized in a relatively 
small area tributary to Buenos Aires, Santos, and Rio de Janeiro. 


QUESTIONS 


1. How do you account for the tardy development of the Latin 
American countries? 

2. Does the different scale of social values in Latin America largely 
account for differences in economic development in South and North 
America? 

3. In what respect has the mental attitude toward work in Latin 
America been a retarding influence? 

4, Discuss briefly the immigration policy of the South American 
countries. 

5. Did the Spanish colonial system offer serious obstacles to industrial 
progress in Latin America? Would progress have been much greater if 
Spain had. given the colonists a free hand? 

6. Contrast the history of Brazil with that of other Latin American 
countries. 

7. Why did not Latin America come together in a United States of 
South and Central America, on the North American model? 
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8. Discuss the social conditions in Latin America which have affected 
industrial progress. 

9. Explain how foreign investments have aided in the recent devel- 
opment of Latin America. 

10. What are the leading resources of Latin America? To what extent 
are these now under development? 

11. Why do Latin American‘exports usually exceed the imports? 

12. In many cases the export trade of a number of Latin American 
countries is made up of two or three large items and a considerable 
number of smaller ones. Account for this condition. 

13. Is it to the disadvantage of a country to rely chiefly on two or 
three articles as principal exports? 

14. Discuss manufacturing and transportation conditions in Latin 
America. 


REFERENCES 


Apams, F. W., Conquest of the Tropics (1914). 

Brapy, G. 8., Railways of South America, Part I: “Argentine,” Trade 
Promotion Series, No. 32 (U. 8. Department of Commerce, 1926). 

Buty, E. C., North Brazil (1914). 

South Brazil (1914). 

Coopgr, C. S., Latin America—Men and Markets (1927). 

Enock, C. R., The Republics of Central and South America (1918). 

Frusincer, E. B., Commercial Travelers’ Guide to Latin America 
(1926). 

Exporting to Latin America (1916). 

Hatsey, F. M., Investments in Latin. America, Part I: “Argentine Trade 
Information,” Trade Information Bulletin No. 362 (1926); Part II: 
“Uruguay and Paraguay,” Trade Information Bulletin No. 382 
(1926); Part III: “Chile,” Trade Information Bulletin No. 426 
(1926); Part IV: “Bolivia,” Trade Information Bulletin No. 466 
(1927). 

Harris, G., Central America as an Export Field, Special Agent Series, 
No. 1138 (U. 8. Department of Commerce, 1916). 

Jongs, C. L., Mexico and Its Reconstruction (1921). 

Lone, W. R., Railways of South America, Part II: “Bolivia, Colombia, 
Ecuador, etc.,’ Trade Promotion Series, No. 39 (U.S. Department 
of Commerce, 1927). 

Parker, W. B., Cubans of Today (1919). 

Peruvians of Today (1920). 

Peck, ANNIB S., Industrial and Commercial South America (1927). 

Porter, R. P., Industrial Cuba (1899). 

Powe, F. W., The Railroads of Mexico (1921). 

Ross, G., Argentina and Uruguay (1916). 


514. ECONOMIC RESOURCES AND INDUSTRIES 


Rows, L. S., The Federal System of the Argentine Republic (1921). 

SmiruH, J. R., North America (1925), Chaps. xli-xlv. 

Tuompson, W., Trading with Mexico (1921). 

Turner, J. H., Trade Development. in Latin America, Special Agent 
Series, No. "45 (U.S. Department of Commerce, 1911). 

Vivian, HE. C. H., Peru (1914). 

WHITBECK, R. 3 Industrial Geography (1924), Chap. xv. 

Witson, Orro, South America as an Export Field, Special Agent Series, 
No. 81 (U.S. Department of Commerce, 1914). 


CHAPTER XXVI 
RESOURCES AND DEVELOPMENT OF THE UNITED KINGDOM 


Britain was a pioneer in most of the fields of modern develop- 
ment and many of her present advantages are due to the accu- 
mulated results of an early start. In the development of com- 
mercial banking as applied to domestic uses and to foreign 
trade, in the accumulation of surpluses of capital for invest- 
ment at home and abroad, in the development of colonial empire 
designed, for one thing, to round out the markets of the home 
country and to supply needed raw materials, and in the early 
development of the factory system, Britain was many years in 
advance of the other present industrial nations. 


ADVANTAGES FOR INDUSTRIAL DEVELOPMENT 


Britain’s advantages lie partly in features which are visible 
to the eye, such as certain obvious physical conditions, but per- 
haps more largely in the things which are not seen and cer- 
tainly not understood, except by those who are accustomed to 
make analyses of economic conditions. 

The cumulative effect of early advantages now stands the 
country in good stead when a number of nations have risen 
to commercial and industrial importance and are contenders 
for a share of the international trade, particularly when these 
nations by the use of tariffs try to build up domestic industries 
and trade by excluding from their borders as much of imported 
commodities as threaten the welfare of home industries. In many 
cases, until 1800, and possibly later, domestic resources more 
than sufficed for the needs of English manufactures. In fact, 
there was a greater need for markets for finished products than 
for raw materials. With respect to resources, the country was 
more nearly self-sufficing than today when the need is as urgent 
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for essential raw stuffs as for markets in which to sell finished 
goods. As with other countries today, the great diversification 
of industries, and the exacting requirements of manufacturers, 
have made necessary a quest of all corners of the globe for ap- 
propriate materials. Britain shares this handicap along with 
Germany and France, but it is a condition from which the 
United States is largely spared, due to the great abundance and 
variety of materials found within the borders of this country. 
But Britain enjoyed advantages which the other nations did not 
possess, at least in the earlier stages of growth. 

Not the least of these was her isolated position. Britain par- 
ticipated enough in Continental wars, but the narrow channel 
which separates the islands from the main body of the Conti- 
nent saved the country the devastating effects of invasions—a 
condition with which most of the continental countries were 
afflicted. It meant much to the rising industrial nation to be 
permitted to develop its farms and manufactures without in- 
terference. Although for centuries the policy had been to main- 
tain a large fleet, it was not necessary to keep the standing 
army on the same footing with some of the Continental coun- 
tries. Funds which these other nations wasted in military prep- 
aration and defense were saved, in the case of England, for in- 
vestment in commerce and industry. 

At least in the earlier stages of the Industrial Revolution, 
Britain was well supplied with the industrial minerals. Coal and 
iron were abundant, as they are today; the home resources sup- 
plied copper, lead, and tin; the need for the minor industrial 
metals, which Britain does not produce, had not yet emerged. 
Iron was imported from Sweden, particularly for use in the cut- 
lery industry; the policy of conserving the forests for ship- 
building brought some ironmasters to ruin by denying them 
sources of charcoal. In fact, throughout most of the eighteenth 
century considerable quantities of iron were imported from 
Sweden, Russia, and the American colonies, but this was due 
not to a shortage of ore but of charcoal; and the colonies were 
encouraged to export raw iron not because England could not 
produce it herself, but because she considered the conservation 
of the forests of paramount necessity. Discoveries of methods of 
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using coal in smelting, for which Abraham Darby was partly 
responsible, relieved England of the need of drawing upon her 
forests, and in the course of time the iron industry was inde- 
pendent of outside sources, except for ores, or raw iron, used 
for specialized purposes. At times, England was an exporter of 
lead, copper, and tin. The country was also largely self-sustaining 
with respect to the ordinary raw materials supplied by agricul- 
ture. Wool was then the most important textile fiber, and for 
centuries England produced more than enough for home con- 
sumption. Heavy, coarse, cotton fabric was produced early in 
the sixteenth century, using imported cotton, and shortly after 
1700 the manufacture of calico was stimulated by prohibiting 
the import of this product, but the demand for raw cotton was 
small. The great expansion of cotton manufactures had to await 
the introduction of the new textile machinery, shortly after 1750. 

The most notable shortage of raw material was timber, and 
the lack of this material was a handicap to a number of in- 
dustries including the production of iron. Lumber was one of 
the principal articles which the colonies were expected to sup- 
ply. Conditions with respect to raw materials changed with the 
coming of the industrial era, and the country became more and 
more dependent on the outside world. 

One great advantage which Britain long possessed was the 
skill of her artisans. This was true of various kinds of metal 
work, textiles, and pottery. The country was fortunate in adopt- 
ing a liberal immigration policy, with the result that many new 
crafts were introduced. 


Much of the advance in industry was due to the skilled refugees who, 
for two hundred years, poured in a steady stream from the continent 
to our hospitable shores. . . . Very many industries rose to importance 
as a result of their teaching. All the finer kinds of work in cloth, silk, 
damask, velvet, cambric, and tapestry were in their hands; paper- 
making, glass-working, the manufacture of clocks and watches, and of 
pottery, owe their introduction into England to refugee enterprise. . . . 
Care was taken that they should have English apprentices to learn the 
trades from them.’ 


*F. W. Tickner, Social and Industrial History of England, p. 348. 
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The Huguenot immigration was said to have numbered 50,000 
and to have represented a capital of £3,000,000. This new labor 
not only provided a more ample supply of goods for domestic 
consumption, but by diversifying English manufactures it en- 
hanced her opportunities in foreign markets. In the course of 
time the country developed a reputation for quality, and for 
trade names associated with goods, which were difficult to dis- 
place even when other nations had grown to power as exporters. 

Various physical factors have contributed to the expansion 
of industries. For one thing, climatic conditions are favorable for 
human exertion throughout the year. There is little or no in- 
terruption of work on account of inclement weather. It is even 
said that persons who are born and bred under the climatic 
conditions of the British Isles find weather conditions stimu- 
lating. Be this as it may, there is nothing in the situation to 
impede work. Both soil and climate favor the production of 
staple crops; the only handicap in this respect is the limited 
area for cultivation. With the increase of numbers, due to the 
growth of ‘industrialism, the country has been forced to rely 
on foreign sources for a large portion of food supply, to say 
nothing of agricultural raw materials. It would be possible to 
grow more wheat on British farms, but for many years foreign 
competition has discouraged much of this enterprise. The rise 
of prices subsequent to the late War seemed to have revived some 
of the interest in the production of cereals. 

In the days of canal building the numerous streams facilitated 
transportation improvements. In later days, the railway builders 
found no serious handicaps to the spread of their work. Upon 
occasions, the broad estuaries of certain rivers, such as the 
Thames, Severn, and Mersey, created troublesome problems, but 
these were only local difficulties. Britain possesses an unusual 
number of good seaports—a condition which helped to diffuse 
industrial activity over the country and to promote the de- 
velopment of a number of trade and industrial centers; the 
existence of important deposits ‘of coal in a number of parts 
of the island works to the same end. 

Possibly, proximity to the continent, and a location which 
might be regarded as a western terminus of the Continental trade 
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lines, might be considered as an advantage. But commercial po- 
sition is probably a result and not a cause. It is the result of 
numerous factors which have built up a powerful foreign trade 
organization. 


COMMERCIAL ORGANIZATION 


One great advantage which’the country enjoys is a great com- 
mercial organization built up through several centuries of trad- 
ing. Financial power is one of the greatest elements in this 
system, and this includes not only the gradual accumulation of 
surplus funds for investment abroad and at home, but adequate 
commercial banking arrangements which have made possible the 
handling of trade in many parts of the world. Only those who 
have contact with this system can thoroughly appreciate its 
significance. With the development of banking institutions, 
money came out of the hoards and was deposited where it could 
be used for trade purposes. In this connection, the founding of 
the Bank of England in 1694 marked an era not only in the de- 
velopment of industrial finance, but in the expansion of trade. 
Funds were gradually accumulated and put into home industries 
and invested overseas; this process was of course cumulative, so 
that in time the country came into possession of huge amounts 
of commercial and investment capital. 

Foreign trade was one great source of profit. One of the early 
connections with the outside world was through the trading- 
company organization; but interlopers also shared in the foreign 
trade, and in the profits, and they also established trade con- 
nections. Trading factories were founded wherever merchants 
could make profitable contacts. As a rule, these were managed 
by experienced men from the home country, and they left no 
stone unturned to spread the influence of their establishment, 
which meant the sale of goods, and the harvesting of profits. 
With the expansion of British commerce this trading organiza- 
tion spread throughout the world. Britishers were concerned 
primarily in handling home products and in spreading the good- 
will of the home country. Through these factories, agencies, 
controlled merchants—whatever one wants to call them—the 
lines of commercial connections radiated from the trade centers 
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of Britain to many parts of the world. In time, banking con- 
nections were established in these outposts, and merchants 
gained another advantage of having their own home institu- 
tions transmit funds, or buy and sell, exchange, or discount 
notes. Thus bankers and merchants campaigned together for 
the promotion of commerce. 

The development of shipping was dnother important element 
in this organization. Several hundred years ago there was much 
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Docks in the port of Liverpool 


more truth in the statement that “commerce follows the flag” 
than today, because trade was in the hands of merchant ship- 
pers. These agencies were commercial pathfinders which grad- 
ually built up profitable sources of trade; in later years this was 
of great advantage to the specialized shipping companies. Today, 
the merchant marine, like the railroad in domestic commerce, 
is a great source of income, which is paid in one way or an- 
other to the owners in the home country. In 1926, British 
owners probably claimed about 30 per cent of the returns for 
carrying ocean freight—at any rate, Britain controlled this per- 
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centage of world tonnage. Whether profits were realized is an- 
other question, because of the competition due to the ten million 
or more surplus ocean shippings. 

In the course of time British commerce was supplied with 
another important element in the international commercial or- 
ganization, namely, facilities for the insurance of ocean cargoes; 
it was no longer necessary, as.was the case with the Merchant of 
Venice for shippers to carry their own risks. Brokers who gath- 
ered at Lloyd’s coffeehouse, in addition to other business, were 
not averse to assuming some of the risks of loss on ocean vessels 
and cargoes. 

It might be observed in passing that these various commer- 
cial services not only promoted the export trade of Britain, but 
were powerful agencies in building up import commerce. The 
profits on foreign banking were either retained for the further 
development of the foreign business or -remitted to the home 
country. Profits on trade, likewise, returned to England. The 
charges for carrying the freight of foreigners, and insuring their 
cargoes, were credits which owners at home were entitled to re- 
ceive. In this way the national commercial organization grad- 
ually built up foreign credits, which increased annually, and that 
part which was not left abroad as a permanent credit, or invest- 
ment, was returned in the form of shipments of goods. In these 
various ways, the growing commercial organization developed 
not only export, but import trade. 


EFFECT OF COLONIAL EMPIRE 


There may be some ground for debate of the issue whether 
colonial possessions are merely a matter of political prestige, 
or more largely a question of commercial gain. At least in the 
earlier stages of development, colonies are expensive to main- 
tain, and at all times they require expenditures for military 
and naval defense. Under the mercantile system, colonies were 
regarded as possible markets for home manufactures and sources 
of raw materials. In the days when all nations were restricting 
markets, which they controlled by navigation acts and by pro- 
hibitive tariffs, about the only way a country could expand its 
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overseas trade with certainty was to develop colonial markets. 
In modern days there is commercial advantage in the fact that 
the home government can secure stability in the political in- 
stitutions of its dependencies and thereby gain favorable con- 
ditions for the spread of industries and commerce. This con- 
dition, also, encourages the investment for the development of 
resources. Sometimes, preferred treatment of the commerce of 
the home country adds to the advantage of trade. 


RESOURCES OF THE UNITED KINGDOM 


We have already referred to the resources which were avail- 
able during the early development of the country. One significant 
feature in the economic development of Britain is that along 
with her industrial expansion she has become more dependent 
on the outside world for raw materials and for markets. This 
has been notably the case with the textiles, the greatest single 
branch of enterprise in the country. Wool is the only textile 
fiber of which the country produces any considerable quantity, 
and at that, the domestic supply is below the requirements of 
her industries. Thus textile manufactures are based largely on 
foreign raw materials. 

Today, coal and iron are the greatest resources. The coal 
supply can satisfy the needs of industry for many years even 
at an increasing rate of consumption, although the cost of pro- 
duction will show a marked increase. Deposits existing in six 
or eight important fields are well distributed. From the point 
of view of present production the most important are the York- 
shire coal field between Leeds and Derby, the South Wales field, 
the Northumberland and Durham field, between Warkworth and 
Darlington, the Scottish coal fields, mainly in Lanark, Fife, Ayr, 
and Edinburgh, the Lancashire field, and the Staffordshire coal 
fields. 

Coal has been consumed to a limited extent in England for 
centuries, but coal mining, in the modern sense did not come 
into existence until shortly after 1750. In fact, this industry 
had to await the invention of devices which made extensive de- 
velopment possible. The most important was Watt’s steam en- 
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gine used for pumping of water from mines and hoisting of coal. 
Since this fuel is the main source of mechanical power it has 
been justly regarded one of the chief bases of industrial strength. 
In 1913 the United Kingdom produced 287 million tons of coal, 
and in 1925 about 248 million tons. 

Periodically, during the-last ten or fifteen years, the coal 
industry has encountered serious’ interruptions due to labor 
disputes. In 1926, the government paid a bounty on produc- 
tion virtually to maintain peace in the industry, and in the 
hope that in the meantime a satisfactory solution to the coal 
problem could be found. In some respects the British difficulties 
are like our own, namely, too many miners, and in many cases, 
inefficient operation. Within the last two or three years there 
has been a tendency towards voluntary consolidation within 
the industry as one solution to the coal problem. The purpose 
of combination is to centralize sales and purchase, to obtain 
more effective direction, and to improve mechanical methods. 
Until the industry was beset by recent troubles, Britain was a 
large exporter of coal; in many instances, the coal was carried 
as ballast, thereby giving outgoing vessels a valuable cargo, and 
at the same time serving to promote the export trade in coal. 

Iron is the second most important resource. The supply is 
not as abundant as coal, and it has become necessary in recent 
years to supplement domestic productions with imported ore. 
Production in 1913 was nearly 16 million tons, and imports of 
ore the same years were over 7 millions tons; production in 
1925 was about 10 million tons and imports about 2 million. 
The principal fields are the Cleveland district of Yorkshire, 
the Furness district of Lancashire, South Wales, Sheffield, Staf- 
fordshire, Northampton, and the Forest of Dean. The country 
is not as fortunate in possession of other metals. Britain pro- 
duces some tin and lead, but not enough for domestic needs. 
The country is a large importer of these two metals and of 
copper, to say nothing of various supplies of the minor industrial 
minerals. Other products of mines and quarries are china clay, 
marble, sandstone and building stones, and zinc. 

We have already referred to the shortage of lumber and 
timber products. This is a matter that has troubled the country 


524 ECONOMIC RESOURCES AND INDUSTRIES 


for many years, but there is no solution to this problem, except 
by recourse to foreign supplies. The timber resources of north 
Europe are not far distant and Britain draws heavily on this 
source. In 1925 only 1,100,000 hectares were under timber in 
Great Britain, or about 5 per cent of the total area, which was 
the smallest amount in any European country. In 1926 the United 
Kingdom imported about 538 million board feet of hard and 
soft wood, and more than 1,300,000 tons of wood pulp. 

As a rule, farmers find it difficult to compete with imported 
cereals, and crops are relatively small—in 1926, 51 million 
bushels of wheat, 48 million bushels of barley, and 177 million 
bushels of oats. The potato crop more nearly approached do- 
mestic needs, with an output of 176 million bushels. Although 
the wheat crop is relatively small, the yield per acre is about 
31 bushels (1926), which is about twice that of the United 
States. The same statement with reference to the insufficiency 
of the supply applies to products of the livestock industry. In 
1925 there were 8 million cattle, 3 million swine, and 24 million 
sheep on the farms of the United Kingdom. Britain is there- 
fore a large importer of beef, mutton, bacon, lard, butter, hides, 
leather, and wool. 

The fisheries are a more prolific resource. The waters around 
Great Britain contain many kinds of fish and “the industry is 
pursued with great success by a vast army of fishermen, cer- 
tainly not less than 40,000. There are many well-known fishing 
ports in various parts of the United Kingdom, particularly Hull, 
Grimsby, Yarmouth, Harwich, Lowestoft, Ramsgate, Penzance, 
Plymouth, and St. Ives; but the greatest center is Billingsgate 
Market in London, the largest fish market in the world.” ? 


THE INDUSTRIAL REVOLUTION 


The change from the old to the new industrial order began 
to take place in England shortly after 1750. The spirit of in- 
vention was in the air at this time, although it did not begin 
to produce material results until 1764 when the Blackburn car- 
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penter, James Hargreaves, developed the idea of spindles at- 
tached to a frame and operated from a common source of power. 
Apparently, Hargreaves did not conceive the full possibilities of 
his device because he attached to the frame only a small num- 
ber of spindles, but his competitors soon began to add to the 
number. In 1769, Richard Arkwright, devised a somewhat more 
successful machine based upon a principle which had been 
conceived some twenty years before by Lewis Paul and John 
Wyatt. This new invention combined the processes of drawing 
and spinning, and produced a stronger yarn, with the result that 
the manufacture of goods entirely from cotton now became a 
commercial possibility. The drawing was performed by several 
pairs of rollers, each forward pair revolving at a greater ve- 
locity than the set preceding. The cotton was then passed on 
for twisting into yarn. In 1779, Samuel Crompton combined 
the water frame of Arkwright with the spinning jenny, with 
the result that the new device produced a much finer yarn. 
Then, in 1785, Edmund Cartwright paved the way for the in- 
vention of a power loom. His own invention was hardly prac- 
ticable, but subsequent workers improved upon the idea, and 
the power loom came into general use after 1813. 

One of the most interesting features of this era of invention, 
and one, by the way, which shatters some of our theories was 
that only one of these epoch-making improvements came from 
the brain of a man who was a spinner by occupation, namely, 
Crompton. Arkwright seemed to have been a rolling stone, but 
at one time he was a barber and a peddler of wigs; Cartwright 
was a clergyman, and Hargreaves a carpenter. Another interest- 
ing feature was that the inventions applied to cotton, which at 
that time was a minor textile fiber. But the effect was to bring 
this material forward as the most important material. The cotton 
gin invented by Eli Whitney was an important step in this se- 
quence of improvements. While the inventors are entitled to 
full credit for their performances, the total outcome was the 
result of an association of ideas by means of which one worker 
obtained suggestions from what had been done by the others. 
In other words, invention is both cause and effect, and this is 
true of the many minor improvements. 
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From the point of view of industrial progress the most signifi- 
cant feature of these discoveries is that they were output-multi- 
plying devices. The weaving improvement of John Kay, invented 
in 1733, doubled the pace at which weaving could be done. The 
devices of Arkwright, Crompton, and Whitney manifolded the 
output many times, and, of course, subsequent improvements 
multiplied many more times the work which a man could do. 

This was also the significant feature of the steam engine which 
was improved by James Watt to such an extent that it was 
really entitled to the name, because it utilized the expansive 
power of steam in driving the piston in both directions. No one 
can question the fact that the traction engine devised by George 
Stephenson manifolded working power in enormous proportions. 
The opening of the Stockton and Darlington Railway in 1825 
marked the beginning of the railroad era in England. With the 
inventions applying to the textile trades, to transportation, and 
to the use of steam power for general industrial work, the busi- 
ness world was equipped for real progress. 

England gained a marked advantage over its competitors be- 
cause these inventions were first developed in this country. In a 
brief period the economic organization adjusted itself to the 
changes and picked up both industrial and commercial momen- 
tum. It was necessary to develop foreign markets more vigor- 
ously to dispose of the output of the new manufactures, and in 
this work the reduced cost of production by mechanical means 
gave England new opportunities which its competitors did not 
possess. 

Today, industrial nations export machinery even to their 
competitors, but in the early years of the Industrial Revolution, 
England sought to retain a monopoly of inventions by prohibit- 
ing their export. This was a futile policy for two reasons: Ac- 
tual knowledge of these mechanisms was smuggled into other 
countries in one way or another. Samuel Slater, for example, 
called the “father of American manufactures,” upon his arrival 
in the United States, was able to reconstruct the Arkwright ma- 
chines. In the second place, the mere knowledge that English 
inventors were working on certain ideas stimulated inventors 
elsewhere to similar endeavors. Even the spirit of invefttion in 
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one country led to emulation in others, A number of Americans 
were trying to perfect steam engines at the time Watt was labor- 
ing with his invention, and subsequently, the tubular boiler was 
invented almost simultaneously in several countries. 


GROWTH OF POPULATION 


The mercantilists assigned as one of their reasons for interest 
in colonies that the dominions would afford a new home for the 
surplus population of the British Islands. They could not foresee 
the changes in industry which made possible the maintenance 
of a large population. No one knows the population of England 
in 1760, for the government had not yet adopted the policy of 
census taking, but the numbers have been estimated at 7,000,000. 
By 1821 the population had become 12,000,000. One effect. of the 
development of manufactures was to draw people away from the 
country areas into the manufacturing towns and cities. In 1811 
the rural population of England amounted to 35 per cent of the 
total, and in 1831 to only 28 per cent. The growth of such cities 
as London, Liverpool, and Glasgow was notable. This concen- 
tration of people in the cities has continued to the present day. 
In 1921 the population of England and Wales, which was classed 
as urban amounted to 79.3 per cent of the total. While a similar 
movement has taken place in the United States, our urban popu- 
lation in 1920 was only 51.3 per cent of the ‘total. In fact, one 
of the great features of countries where industrialization has 
taken place, perhaps one of the most distressing characteristics, 
is the concentration of people in urban communities. Many of the 
most serious problems of today grow out of this situation. The 
population of the British Islands today is about 45,000,000. 


GROWTH OF MANUFACTURES 


The shift from the old domestic system to factory production 
brought great hardships to many classes of workers. But there 
were some who benefited immediately. This was the case of 
workers in the building trades, for the demand for construction 
in the growing cities was more rapid than the rate at which 


528 ECONOMIC RESOURCES AND INDUSTRIES 


trained workers could be supplied by the trades. The skilled 
workers in the machine crafts enjoyed a similar advantage. Pro- 
gress continually destroys old balances; it takes advantages away 
from one group and shifts them:to another. A balanced state 
of industry is the one thing which does not characterize a progres- 
sive society. 

But temporarily, at least, some changes brought great hard- 
ships. 


Shipbuilding works at Glasgow 


The mass of the industrial population became wage-earners only, 
without that interest in their work which the old gild workers, who 
owned the product of their labor had. They suffered also in many ways, 
especially in the earlier days of the change, for, although the new meth- 
ods led to greatly increased wealth, they did not always lead to greater 
comfort and happiness. The old personal relations of employer and em- 
ployed, which in earlier days had kept master and worker on fairly 
friendly terms, now disappeared in many cases. Production of a large 
scale for distant markets led to periods of unemployment, and at times 
to lessened wages. The people were clustered together in smoky* towns 
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where they could not add anything to their income by work in agri- 
culture, while the lack of sanitation resulted in much disease.’ 


Moreover, the growth of industries, and the further expansion 
of the foreign trade, made the country less self-sustaining. It 
became necessary to look beyond national borders for foodstuffs, 
for increasing supplies of a number of the metals, for large 
amounts of timber products, and for textile fibers. To an ever- 
increasing extent Britain became a workshop where foreign 
materials were, manufactured into finished form for local con- 
sumption and for sale in a wide foreign market. 

The textile industries are the most important manufacturing 
enterprises, and of these the cotton textiles occupy the front 
rank. In 1924, nearly 1,400,000 wage-earners were employed, and 
the output was valued at $1,600,000,000. The iron and steel in- 
dustry gave employment to 396,000 workers, and the value of 
the product was $1,100,000,000. The engineering trades, including 
the production of electrical, marine, and textile machinery, was 
an important branch, employing nearly 500,000 workers, with a 
total manufactured product valued at $988,000,000. In 1924, there 
were about 1,100,000 persons engaged in production from mines 
and quarries, mainly coal; the value of the product was $1,105,- 
000,000. Among other important industries were shipbuilding; 
the manufacture of foods, tobacco, and liquors; railway construc- 
tion and repairs; and the manufacture of chemicals and paper. 
The manufacture of motors and motorcycles produced commodi-: 
ties valued at $414,000,000. 


FOREIGN COMMERCE 


Many persons in Britain today would contend that the progress 
of the nation in industries and commerce was due mainly to the 
policy of free trade. But, as a matter of fact, this growth was 
the result of many variables, and it is difficult to decide which 
were the most important. The Navigation Acts passed out of 
existence in 1849, and legislation in 1853 and in 1860 fostered 
by Gladstone removed the protective duties. Not that imports 
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were entirely free from tax, because the country still imposed a 
considerable number of duties for revenue purposes. No doubt, 
the statesmen of the time thought that England was blazing a 
new trail in foreign-trade policy which other European nations 
would follow. Cobden expounded the free-trade doctrine to the 
people of the continent, and for a time there seemed to have been 
considerable interest in freer commerte. But this sentiment dis- 
appeared on the continent after the Franco-German war. The 
growth of a strong sentiment of nationality, the industrial am- 
bitions of a number of the nations which were likewise beginning 
to expand, and the growing competition of the foreign trade led 
to a strong revival of interest in protection. Britain, however, 
continued with the free-trade policy. Whether she will be able 
to maintain this course is a question. The growth of protectionist 
sentiment is a part of the aftermath of the late War. Many 
British industries have been depressed, and the competition of 
foreign goods in the home markets is at times a source of dis- 
tress. But, on the other hand, free trade still has many staunch 
advocates. 

In Europe, the textile industries, and iron and steel, have suf- 
fered particularly since the War. The status of iron and steel is 
shown in the following statement: 


The aggregate consumption of iron and steel in the United States in 
the year 1925 was nearly half as big again as before the war, while the 
aggregate consumption in the leading European iron and steel countries 
dropped by about 5 per cent. These countries have not been able to find 
compensation for the decline in their home consumption by increasing 
their exports to the other European countries, and have been faced in 
their overseas markets by the competition of growing indigenous indus- 
tries so that their net exports in 1925 were even less than in 1913. Their 
total production of finished iron and steel therefore remained below that 
of the last prewar year.’ 


The continental steel producers sought relief from their troubles 
in the iron and steel agreement of September 30, 1926.° 


Exports of domestic raw materials from the United Kingdom 
are remarkably small, as might be inferred from our former dis- 


* Huropa, 1928, p. 68. 
°Of. Chapter XXVIII. ® 
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cussion. In fact, this class of goods in 1926 was less than 10 per 
cent of the total. But the export of partly or wholly manufactured 
commodities was 78 per cent of the total. Britain now relies 
largely on the outside world for raw materials and pays for these 
by shipment of manufactures and by rendering certain kinds of 
services, such as transporting freight, insuring cargoes, and lend- 
ing funds for investment. For these reasons, imports usually ex- 
ceed exports, sometimes by sizable figures. Another important 
feature of British foreign trade is the large amount of reéxport 
business which “was $342,000,000, as an annual average in the 
five-year period ending with 1905, and $610,000,000 in 1926. The 
foreign trade by periods since 1901 is shown in the appended 
table. 


ForreIGN TRADEP OF THE UNiTep KincGpom By PERIODS 
(000,000 omitted) 


Vicar General General Renorts Net Domestic 

Imports Exports I Imports Exports 
1901-5...... $2,637 $1,787 $342 $2,295 $1,445 
1906-10..... 3,066 2,374 440 2,626 1,934 
AOI sie 3 3,628 2,719 503 3,125 2,216 
1916-20..... 6,022 3,642 498 5,524 3,145 
1921=25...... 5,131 3,890 555 4,576 3,335 
192 eeeerieccns 6,038 Seley 610 5,428 3,167 


The distribution of the export and import trade among the 
various classes of goods is shown in the following table: 


Import AND Export or ComMopitiss By Ciasses, Unitrep Kinepom, 


1926 

Per Cent of Total 

Class General Domestic 

Imports Exports 
Boodmdrinks andatobaccomncre cece as see 410 73 
Raw materials and mainly unmanufactured... 30.4 6.8 
Wholly or mainly manufactured.............. 24.4 78.0 
JShoullbKery senate WCCO oes omy Oudos Guna aeie meee 3.8 5.5 


BUI OPM CIASSCS ange raemteere te oie cacte Wester t ieee a 0.4 2.4 
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The United States is by far the largest source of the imports 
brought into the United Kingdom. In 1927 this country supplied 
16.4 per cent of such imports; Argentine ranked second, supply- 
ing 6.3 per cent of the total, and British India was third, with 
5.4 per cent. The most important consuniers of British goods 
are India (12.0 per cent in 1927, Australia (8.6 per cent), the 
United States (6.4 per cent), Germdny (5.9 per cent), the Irish 
Free State (5.1 per cent), the Union of South Africa (4.3 per 
cent), and Canada (4.1 per cent). 

No doubt, Britain is the natural market for much of colonial 
commerce, partly because British capitalists have invested huge 
sums in colonial development, and partly because the trade or- 
ganization is largely dominated by British influence. Old estab- 
lished relations tend to keep trade flowing in the former channels, 
an occasionally colonial, or imperial, preference with respect to 
empire commerce is of advantage to the home country. In 1919, 
the possessions supplied the United Kingdom with a little less 
than one-third of the imported foodstuffs and tobacco, and with 
about half the other industrial materials, such as wood, timber, 
cotton, wool, oilseeds, nuts, fats, hides, and skins. In 1919 about 
35 per cent of Britain’s import trade came from the possessions. 
It is by no means certain that the Dominions will continue to be 
as good customers in the future as in the past. Many aspire to 
become manufacturers of their own materials and for this pur- 
pose impose protective tariffs to encourage home production, 
There is competition within the Empire as well as with the out- 
side world, but this is inevitable in view of the ambitions of 
some of the units to round out their economic systems. 


QUESTIONS 


1. In what fields was Great Britain a pioneer in modern industrial 
Jevelopment? In what respects did this early momentum give her an 
advantage over other countries? 

2. Britain’s advantage lies “more largely in the things which are not 
seen and not often understood.” In what unseen things, for example? 

3. To what extent is Britain now dependent on foreign markets for 
(a) raw materials; (6) consumption of her surplus manufactyres? 
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4. What are the leading industrial resources of the United Kingdom 
today? What great raw materials does not Britain possess? 

5. Explain how a country which is notably deficient in many leading 
raw materials can maintain a high rank as a manufacturing nation? 

6. Does the location of Britain just to the west of the Continent cause 
her to be the center of the trade lines focusing on Europe, or have 
some other factors caused trade lines to center in this way? 

7. Explain how and why the commercial organization of Britain has 
been a great factor in her economic development. 

8. How much influence is to be attributed to her financial power in 
her economic development? 

9. How much has control of shipping contributed? Is it true today 
that “commerce follows the flag”? Why? 

10. What are the national advantages of control over a large mer- 
chant marine? 

11. To what extent have colonial possessions contributed to the indus- 
trial upbuilding of Britain? 

12. Trace the important steps of the Industrial Revolution in Eng- 
land. 

13. Wherein was the great significance of the invention of the steam 
engine? 

14. Trace the growth of British manufactures. 

15. Name and explain the chief features of British foreign trade. 
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CHAPTER XXVII 
RESOURCES OF THE BRITISH EMPIRE 


The four great divisions of the British Empire are Canada, with 
an area of 3,729,600 square miles; India and dependencies, with 
1,802,600 square miles; Australia, including Tasmania, with 
2,974,500 square miles; and the Union of South Africa, with 473,- 
000 square miles. But in addition, Britain controls numerous 
smaller lands scattered throughout the globe. The dependencies in 
America, for example, include the Bahamas, Barbados, Bermuda, 
British Guiana, British Honduras, Jamaica, Trinidad, and the 
Falkland Islands, not to name them all. Some of the dependencies 
in Africa are Bechuanaland, Gambia, the Gold Coast, Mauri- 
tius, Nigeria, Rhodesia, Somaliland, Tanganyika Territory (for- 
merly German East Africa), Uganda, Zanzibar, Pemba, and the 
Anglo-Egyptian Sudan. These are held in various relations, such 
as colonies, crown colonies, protectorates, etc. It has long been 
the policy of Britain to encourage the people of the Dominions 
to learn to govern themselves, and this plan is carried out with 
respect to colonies and dependencies. They are expected to do 
this in an orderly way, and in a manner which does not inter- 
fere with the generally accepted canons of morality and jus- 
tice. When one considers the great diversity of peoples, and the 
number of stages of civilization which are comprehended within 
the Empire, it is remarkable that it holds together; yet, as a 
rule, it functions without serious difficulties. 


THE BENEFITS OF EMPIRE 


In theory, at least, in matters of broad, general government, the 
goal is the good of the whole empire, and the great divisions 
seem to be taking this point of view, although at times “he prin- 
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ciple is difficult to apply on account of the local sacrifices it 
may entail. Possibly, in idealistic moments, when not too much 
concerned with practical matters, the home government regards 
itself as the trustee of the vast empire, and aims to administer 
matters as all good trustees ought to do. Thus it has been said: 
“Many Europeans, especially in England, learnt to regard em- 
pire as implying not domination, but trusteeship of two kinds; 
the first, which is now recognized more or less by all civilized 
empires, is trusteeship for the backward races they contain; the 
second, which so far is only recognized, and not very degavtely 
by as British empire and the United States of America, is 
trusteeship for the rest of the civilized world.”? It is certainly 
true that British statesmen have at times regarded empire as 
something of a disadvantage, as when Disraeli spoke of the 
colonies as “millstones about our necks.” 

But that there is practical advantage in empire, if properly 
administered, no one can deny. In many instances the benefits 
arise out of conditions which usually escape attention, as for 
example, the maintenance of peace and order throughout the Do- 
minions—a condition which is most conducive to the rise of 
industry and to the prosperity of trade. To lift backward peoples 
to higher standards of living is to make them more effective pro- 
ducers and larger consumers; and to promote stability of politi- 
cal conditions is to encourage the investment of foreign capital, 
the development of resources, and the supply of the various fa- 
cilities which make possible economic expansion, A nation which 
actively engages in the development of its dominions links their 
economic organization with its own, and gains a hold on dominion 
commerce and industry which cannot be easily shaken off. There 
is great advantage in possessing controlled points throughout the 
world, however small, which may serve as coaling and oiling 
stations, and as bases for a system of communication, and which 
also may serve as safe depositories for goods destined for dis- 
tribution in tributary areas. And something can be made of the 
idea that a people is not the absolute owner of valuable resources 
which may be contained within its confines, but that it is only a 
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trustee of those resources to be used for world benefit, including 
its own. 

Great economic advantages come to nations which administer 
dominions for the purpose of development; but these advantages 
are ephemeral because, in time, the units of the empire become 
of age, and develop in ambition to manage their own affairs in 
their own way. Some of the units of the British Empire seem to 
have reached this stage today, and we are forced to ask: 
What are the ties that bind the parts together? The answer is 
that the ties are invisible things which no man can see, and very 
few can understand, but they probably consist in some cases of 
a sense of common nationality, imperial prestige, an idea of 
common advantage, protection against aggression, desire for 
stable institutions, the momentum of the old relations, and pos- 
sibly fear of the consequences in the event of dislocation of pres- 
ent relationships. 

That the larger elements in the Empire now have a sense of 
common proprietorship in imperial business is shown by the 
sentiments expressed at the various colonial conferences. The 
first of these were held in 1897 and in 1902, and since the latter 
date they have become periodical. The outcome for imperial 
administration is still uncertain. Thus, “many people welcome 
them as a first step towards an Imperial Parliament, but the 
colonial representatives insisted, to quote the oft repeated words 
of the late Sir Wilfred Laurier, the Canadian Premier, that ‘this 
is not a government but a conference of governments.’ English 
opinion in those days generally endorsed this view, though a 
strong party grew up, under Mr. Chamberlain’s leadership, in 
favor of an Imperial Parliament and true imperial federation.” 2 


AUSTRALIA AND NEW ZEALAND 


We have discussed in a former chapter the resources and de- 
velopment of Canada. In view of its great forest, field, and min- 
eral resources, this country is one of the richest of the Dominions. 
The immediate prospects of Australia and New Zealand lie 
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more largely in the development of agricultural industries, al- 
though the former region is promoting manufactures. One great 
difficulty is the relatively small amount of coal. The supply 
has been estimated at 2,200,000,000 metric tons; that of New 
Zealand is about 985,000,000 metric tons. Although this is enough 
for present industrial needs it would not support for many years 
any considerable expansion of the industries based on coal. Min- 
ing is carried on at Maitland, Newcastle, and Lithgow in New 
South Wales, and at several places in Queensland, Tasmania, and 
Victoria. Australia contains large supplies of copper, and pro- 
duces to some extent (13,000,000 tons in 1925), but at present 
competition with the highly organized industries elsewhere in 
the world discourages extensive development of these resources. 
Deposits exist in the Cloncurry district in Queensland, in New 
South Wales, in Tasmania, and the metal is widely distributed 
in western Australia. Lead is an important resource in New South 
Wales, Tasmania, and Queensland, and tin is obtained from Tas- 
mania. 

The discovery of gold at Bendigo Creek, Victoria, on December 
10, 1851, marked the beginning of a gold rush, and within a short 
time 50,000 persons were settled in this region. Other important 
deposits exist in the continent. Gold was discovered near East 
Coolgardie in western Australia in 1892. The metal was found in 
New South Wales in 1851. In most cases, the cream has been 
taken from the original resources and the industry has settled 
down to the steady grind of extracting metal by mechanical 
processes. In 1925 Australia produced 675,000 fine ounces of gold 
as compared with the total for the world of 19,026,000 fine 
ounces. This same year Australia produced about 4 per cent of 
the silver of the world. The continent also contains deposits of 
the lesser minerals such as antimony, molybdenum, and tung- 
sten. Most of the mineral resources, however, are of more im- 
portance for future than for present use. Their development 
depends on the future supply of capital and labor, but much 
more upon the state of competition from other producing 
areas. 

Greater possibilities for the immediate future lie in the agri- 
cultural industries, although the great distance from large con- 
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suming markets is a handicap. The Americas still contain great 
unexploited areas for stock raising and for the production of 
cereals. They are nearer the markets and therefore enjoy an 
advantage over possible producing lands in Australia. But, as we 
have already indicated, this continent is a large producer of wool, 
and the capacity for production may be greatly increased. Much 
of the continent is today unfit for agriculture of any description, 
but by use of irrigation from artesian wells in some localities, and 
from the streams in others, considerable tracts have been re- 
claimed, and the possibilities for the extension of such works 
have by no means been exhausted. Australia exports wool, which 
amounted to about 41 per cent of the total export in 1925, wheat 
which amounted to 22 per cent of the total, and butter, beef, 
wheat flour, gold, silver, copper, lead, and zinc. The eastern and 
northern portions of the continent contain important timber 
resources, 

Possibly French, Dutch, Spanish, or Portuguese sailors may 
have stumbled on Australia as an incident of their various trad- 
ing expeditions, but if such discoveries occurred they yielded no 
results. The explorations of Captain James Cook marked the real 
beginning of European interest in this land. In 1771 he discovered 
“Australia’s inviting and well-watered east coast, and gave to 
the world scientific and accurate information which led to its 
systematic settlement.” * The continent was too far distant to 
excite any particular interest in settlement. Moreover, with Eu- 
rope in a warlike attitude there was little time to think of coloni- 
zation. One of the early settlements was at Port Jackson, founded 
as an English penal station. The settlement retained this charac- 
ter until about 1839, when the government virtually gave up the 
transportation of criminals to the colony. The years before 1850 
were particularly notable for the exploration of the interior. The 
gold discoveries of 1851 gave a great incentive to migration, and 
since that time there has been a steady, although not a large 
migration to this part of the world. In 1921 the population of 
Australia was only 5,400,000, and that of New Zealand by a 
census of 1926 was only 1,400,000. 


* Ibid., p. 85. . 
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Migration to Australia would be much: larger, and many of 
the waste places would be settled, if Australians looked with 
favor upon the immigration of Asiatics. These other citizens 
of the Empire claim the right of free entry into other divisions, 
but the home government does not interfere on the principle 
that the colonial governments have a right to determine their 
own destiny. As reasons for apposition of Asiatic immigration 
the Australians urge that this influx would lower wages and “de- 
stroy the fruits of all their past social experiments, and once 
for all prevent Australia from reaching the object of her social 
legislation, 1. e., a community of which every member is an 
educated person, with a fair amount of work, a fair amount 
of leisure, and a fair wage sufficient for comfortable existence, 
and the rational pleasures which education teaches a man to 
expect and enjoy.” * 

As this statement suggests, Australia has been a kind of labora- 
tory for social legislation. The ideals of the country are also 
contained in this statement. Legislation has concerned not only 
immigration, but methods of settlements of industrial disputes, 
tribunals for the adjustment of wages, control over land owner- 
ship, the introduction of protective tariffs, and control of rail- 
roads. Of the 25,300 miles of line in 1925, 1,730 miles were oper- 
ated by the federal government, and 23,600 miles by the several 
states. The future of these plans is not altogether certain. While 
these measures may be called a national policy, it would require a 
great stretch of imagination to say that even all the leaders agree 
with it. For one thing, it has not prevented unemployment, which 
fluctuates from year to year with changes in business conditions. 
In June, 1926, 7.1 per cent of the membership of the trade unions 
were reported as unemployed. Nor has the policy prevented 
strikes. The enormous debt of national and state governments 
is largely due to this policy; but a considerable portion of this 
debt is involved in productive enterprises, and the wisdom of such 
expenditures depends on the success of the public administration. 
In 1926 the public debt of the Commonwealth was £458,443,000, 
and that owed directly by the several states was £584,703 ,000; 
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that is, the total per capita debt of the Australian people in 1926 
was about $860. 

The value of manufactures in the Commonwealth in 1925 was 
$1,775,000,000, and some 439,000 persons were engaged in the 
factories. In recent years, Australia has encouraged the invest- 
ment of foreign capital in manufacturing plants with some suc- 
cess. In 1927, for example, it was said that a number of British 
and American firms had begun business in the country. 

Due chiefly to the growing agricultural exports the foreign 
trade has expanded greatly in the last twenty-five years. Com- 
bined exports and imports for the five-year period ending with 
1905 averaged $428,000,000 annually; the total commerce in 
1926 was $1,441,000,000. 


THE UNION OF SOUTH AFRICA 


The Union of South Africa is probably best known to the out- 
side world as a source of gold and diamonds, this region being 
the largest world source of both these commodities. In 1926 they 
amounted to 58 per cent of the export trade of the country. But 
the Union is also one of the chief sources in the world of export 
wool; shipments in 1926 were 18 per cent of the total exports. 
But foreign shipments include also hides and skins, angora hair, 
wattle bark, and, until recently when the change in styles nearly 
destroyed the business, ostrich feathers were among the important 
exports. With respect to local conditions, the prosperity of the 
Union depends largely upon agriculture, but gold, diamonds, and 
wool largely provide the means for purchases abroad, and for the 
payment of the various invisible services of industry and com- 
merce. 

The Dutch were the first to settle in this region, in 1652, as 
an incident of their trade with the East Indies. The settlement 
was maintained at the Cape as a means of supplying sailors on 
their long voyage to the Eastern possessions. The settlement was 
augmented in 1689 by the immigration of French Protestant 
refugees, and occasional migrations from Holland added some- 
thing to the population of the colony, but growth was slow for 
more than one hundred years. In 1795, during the Buropean 
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wars, the British took possession of the Cape, but returned it 
to the Dutch at the Peace of Amiens in 1803, and retook it when 
war broke out again in 1806. From that time until the formation 
of the Union in 1910, the history of the colony was a record of 
almost continuous struggle with native tribes, and with disputes 
between Dutch and English. The Boer War (1899-1902) was one 
of the last chapters in this struggle. The constituent parts in the 
Union are the Cape of Good Hope, Natal, Transvaal, and Orange 
Free State. The Union is unlike the Commonwealth of Australia, 
which is a loose confederation of states, with respect to the fact 
that authority is strongly centralized. The divisions do not have 
separate governors, and the Union Parliament is in most respects 
the governing body. The purposes of this organization were ‘‘to 
end the intercolonial squabbles about customs and railways, to 
work out a consistent and just ‘native policy,’ more security 
from English interference than the action of the Natal colonial 
Government had proved, and to face the difficult question of 
Asiatic immigration.” ® 

The most active industrial interest is in the exploitation of 
diamonds and gold. The first diamond discovery in 1867 was 
followed by others, and in 1871 by the discovery of the Old De 
Beers “New Rush.” Gold was discovered in the low range of 
hills, known as the Witwatersrand in 1885, and was followed by 
the usual rush Johannesburg sprang up almost overnight. These 
resources have attracted a large amount of foreign capital and 
have been responsible for immigration of both European and 
native labor. Exploitation has contributed materially to indus- 
trial growth in the Union, and, of course, has added greatly to 
the prosperity of the foreign trade. In addition to gold and dia- 
monds, the country produces some copper, tin, and iron. This 
section is one of the principal sources of corundum, and it often 
ranks along with Canada (Quebec), Rhodesia, and South Aus- 
tralia in the production of asbestos. 

The population of the Union in 1926 was 6,900,000, of which 
about one-fourth were Europeans. From the point of view of 
foreign trade the Union and Egypt are the two most important 
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divisions of the continent. In 1926, the combined exports and 
imports of the Union were $691,000,000, and the gross output 
of manufactures was about $388,000,000. All but 500 miles of the 
total of 12,400 miles of railways are controlled by the Union 
government. ; 

Under one form or another Britain controls a large amount of 
territory in the southern portion of Africa, and these lands con- 
tain many valuable resources. Rhodesia is noted for its mineral 
wealth, including gold, silver, copper, chrome iron, and lead. 
At present Basutoland and Bechuanaland are engaged mostly in 
stock raising. Tanganyika Territory, 365,000 square miles, for- 
merly under the rule of Germany, as yet has received little de- 
velopment. Among others, it produces rubber, sisal, cotton, rice, 
sugar, and coffee. Zanzibar and Pemba, off the southeast coast 
of Africa, produce an important part of the world supply of 
cloves. 

At the great bend in the west coast is Nigeria, a region about 
three times the size of the British Isles, The mineral resources 
have not been explored, but the area is known to contain consid- 
erable deposits of tin, iron, and coal; and it is now an exporter 
of cacao, rubber, palm oil, palm kernels, peanuts, and _ hides. 
Production of cotton has been increasing in recent years; under 
favorable market conditions, and without too severe competition 
from other parts of the world, Nigeria could greatly increase her 
crop. The Cameroon colony, which lies to the southwest of 
Nigeria, is rich in forest products. The Gold Coast is one of the 
chief sources in the world for cacao, and it produces gold, kola 
nuts, and palm oil. It contains important timber and mineral 
resources. The Anglo-Egyptian Sudan, a huge area (about 1,000,- 
000 square miles) along the upper Nile and its branches, gives 
evidence of great mineral resources. The Sudan is also a great 
potential source of cotton. The industry has already passed 
through the initial stages of development. Promotion of the 
Gezira irrigation project in the region between the Blue and the 
White Nile has given a notable stimulus to production. In the 
season 1926-1927 the production of ginned cotton was estimated 
at 26,000 tons. Agriculture is the main occupation of the na- 
tives. Durra, or millet, is the principal food crop, and *in some 
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of the remote provinces it now serves the functions of money. 
The Sudan is a source of real ivory, and to some extent of the 
vegetable variety, and of dates, peanuts, sesame, senna, and pulp 
of the colocynth. 

Considering the continent, as a whole it may be said that, 
with few exceptions, the mineral resources are little known. We 
can surmise the nature of the forest products, but can only guess 
at the extent. Even where European and American enterprise 
have entered various regions, reliance is mostly on native labor, 
which at best is of poor quality, and which, as a result, receives 
a low wage—from a few cents to forty or fifty cents a day. 
People of the backward races are only occasional laborers, usually 
requiring the pressure of circumstances to induce them to work, 
and as a result it is difficult to maintain a working organization, 
such as is easily developed in the more advanced countries where 
men and women are accustomed to the steady grind of labor. 
No region can even approach capacity production as long as in- 
dustry must rely upon native labor. Moreover, the lack of modern 
means of transportation is a great handicap in exploiting even 
the known resources of the continent. Omitting Egypt and the 
Union of South Africa, there are only 5,300 miles of railway in 
the whole continent, and this remaining mileage is in the northern 
sections—Algeria, Tunis, and Morocco. As a matter of fact, at 
present, the commercial world takes from Africa only what it 
needs, with the result that the vast opportunities of the continent 
remain for future development. 


EGYPT 


With respect to industry, Egypt is not much more than a fertile 
strip through the desert. By a kind of accident of nature the 
waters of the northeastern highlands of Africa must seek their 
outlet to the Mediterranean instead of the Red Sea, or the Indian 
Ocean, thus creating a long narrow oasis, and breaking the mo- 
notony of the desert. The life of some 14,000,000 people depends 
on the waters of this stream. Of the total area of Egypt, estimated 
at about 385,000 square miles, the occupied lands comprise only 
about 12,300 square miles. The large population, therefore, is 
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crowded in a very small area. In fact, the density is about 1,100 
persons to the square mile. Since the life of the people depends 
on the river it has become necessary to provide greater regularity 
in the volume of the stream than nature customarily supplies. 
Thus such engineering projects as the great dams of Aswan and 
Siut have been provided both to increase the supply of water, 
and thereby extend the irrigable area, and to provide greater 
regularity of water supply. The Aswan works now store about 


Philadelphia Commercial Museum 


Primitive irrigation works on the Nile 


2,500,000,000 cubic meters of water. The Egyptian government 
proposes to reclaim further areas, partly by draining the Sudd, 
and partly by increasing the water supply along the Nile. The 
Gebel Awha Dam, which was to add to the cultivable area, has 
been temporarily abandoned, but the government now proposes 
to raise the height of the Aswan project by 20 feet. 

Egypt produces wheat (37 million bushels in 1926), barley, 
corn, rice, and beans, and raises cattle, buffaloes, sheep, goats, 
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asses and mules, and camels (171,000 in the country in [926). 
As a commercial crop, however, cotton overshadows all other 
productive activities. In 1926, the exports of this commodity were 
82 per cent of the total shipments. Egypt also exports cottonseed 
and cotton cake. Sugar is an important crop for domestic con- 
sumption. In the last several years the Egyptian cotton grower 
has suffered along with other’ ¢otton producers throughout the 
world from overproduction, and the government has come to his 
assistance. The plan employed in 1925-1926 was to purchase and 
store large quantities of the product. This process merely swelled 
the supplies already on hand at the end of the season, and the 
purchase policy was abandoned in favor of a scheme by which the 
government placed large sums of money at the disposal of the 
banks, which, in turn, made loans to farmers who wished to store 
cotton in warehouses under the direction of the banks. Overpro- 
duction also threatened sugar producers, but this industry re- 
ceived some relief, due to the curtailment policy in Cuba, which 
incidentally supplies an interesting illustration of the operation 
of artificial control of price and output. 

Besides the agricultural industries, some energy is devoted to 
the production of phosphate rock, manganese ore, talc, sulphate 
of magnesia, building stones, clay, and gypsum. The foreign 
trade of Egypt has expanded during the last quarter century 
from a total of both exports and imports of $183,000,000 to about 
$470,000,000. If this rate of increase is less than that of many 
other countries, it is due mostly to reliance on one export crop 
which cannot be materially increased, The chief imports are the 
textile, of which the United Kingdom is the chief source, and 
fertilizers, tobacco, timber, and some machinery. 

Egypt is an independent sovereign state (so proclaimed March 
14, 1922), having no connection with the British Empire, except 
for certain reservations, namely, the security of British imperial 
communications; the defense of Egypt against attack; the pro- 
tection of foreign interest, and the retention of British interest 
in the Sudan. Whereas it appears from this arrangement that 
Britain has given more than she has received, there is an in- 
tangible benefit of great value in the protection of British lines 
of communication with other British possessions. 
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Some 319,000,000 people of India live on 1,800,000 square miles 
of territory. In some areas the ‘density of population is more 
than 800 to the square mile. This enormous population largely 
supplies itself from native production. In 1926-1927 the wheat 
crop was 330,000,000 bushels, barley’ about 120,000,000 bushels, 
and rice over 2,347,000,000 bushels. These cereals, together with 
corn and millet, are the chief mainstay of the people. The crops 
of India also include sugar, cotton, jute, opium, indigo, tea, 
oilseeds and tobacco. Cattle supply milk and hides, and in many 
instances serve as draft animals, and sheep supply the domestic 
population with wool. Exports are fairly well diversified, includ- 
ing cotton, jute and its manufactures, grain, pulse, flour, various 
oilseeds, and nuts. 

After many centuries of mining, India is still a producer of 
gold and silver. The mines of Burma yield the greater part of 
the world’s supply of rubies and sapphires. Burma also produces 
tin and petroleum. The mines of India yield lead, iron ore, man- 
ganese, tungsten, chromite, mica, and jadeite. Coal and iron, 
however, are not abundant, and are poorly distributed for exten- 
sive use in industries. 

Vast quantities of goods are still produced in India by the 
hand-labor system, and since earnings are small and the greater 
part of the population 1s poor, rigid economy is necessary to make 
both ends meet. During the last two decades, however, there has 
been notable improvement in social conditions. Factory produc- 
tion has made some progress with the aid of protective tariffs, 
and assisted occasionally by bounties, as with paper and iron 
and steel. Manufacture of coarse cotton textiles has become well 
established at Bombay, and manufactures of jute are an impor- 
tant enterprise in Calcutta. In 1921 about 433,000 persons were 
employed in the manufacture of cottons and about 310,000 in 
the jute-manufacturing industries. British capital is engaged in 
both these industries, and in the last two or three years Japanese 
capital has been invested in the cotton industry. India is at pres- 
ent one of the principal markets for British cotton goods, and 
some persons profess to believe that the rise of the Indian fac- 
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tory system will not only threaten British sales within the coun- 
try, but eventually may become a factor in the export market 
of the Far East. 

With some 38,500 miles of railways one would scarcely say that 
the country is adequately supplied with transportation; but these 
lines have conferred at least one great, benefit upon the country, 
namely, they have relieved somewhat the dread of famine by 
making it possible to transport quickly the surplus of one region 
to others which are in need. 

The entry of British traders into India dates back to the last 
years of the sixteenth century. The earliest contenders for this 
traffic were the Portuguese and then the Dutch. Ships sent out 
by the East India Company visited Surat in 1608. English trade 
in Madras began as early as 1639. Then followed the develop- 
ment of trading influence in the Calcutta and Bombay areas. The 
French, meanwhile, had established themselves at various points 
in India. The French were practically eliminated by 1763. We 
are not concerned with the struggles of the East India Company 
in expanding its control, nor with the system of administration, 
except to point out that 


the Queen’s proclamation of 1858, often called the Magna Charta of 
Indian liberties, announced that she had taken on herself the govern- 
ment of the Honourable East India Company’s territories, and appointed 
Viscount Canning “to be our first Viceroy and Governor-General in and 
over said territories, and to administer the Government thereof in our 
name, and generally to act in our name and on our behalf, subject to 
such orders and regulations as he shall from time to time receive through 
one of our principal Secretaries of State.” ° 


The present relations of the various Indian governments to 
that of the United Kingdom are by no means simple—a com- 
plexity which partly grows out of their relations to each other. 
The King of England is Emperor of India. The contact is estab- 
lished through the Secretary of State for India, who is a member 
of the cabinet of the United Kingdom. The legislature of India 
is made up of a council appointed by the Crown, including the 
governor general, or viceroy, and of a legislative assembly which 
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is an elected body. In addition to the British contact, various 
states and agencies have relations with the Indian government. 


OTHER FAR-EASTERN DEPENDENCIES 


Under one form or another, Britain controls a vast number of 
islands in Oceania. The area is large, in the aggregate, and po- 
tential production is in keeping with the size. But in most cases, 
production is in the hands of the natives and no effort has been 
made to provide an organized system of production, nor to stimu- 
late industrial effort. The natives produce a few commodities 
which the external world will buy and in this manner supply the 
means of payment. Fiji comprehends some 250 islands. The prod- 
ucts consist of sugar, molasses, copra, breadfruit, and plantains, 
and the various islands have considerable possibilities for pro- 
duction of rubber. British Guinea yields gold and copper, pearls, 
coconuts, sisal hemp and rubber, and large quantities of yams and 
bananas are grown for native consumption. The Friendly Islands 
produce copra, kava, fungus, and candlenuts. 

In Asia, Aden is of chief value as a coaling station and as a 
depository for transient goods. British North Borneo is the source 
of timber, rubber, tobacco, rice, spices, sago, camphor, and coco- 
nuts. The forests of Ceylon are a source of ebony and satinwood; 
the pearl fisheries are important, and the island is also a pro- 
ducer of coffee, cinnamon, vanilla, tobacco, and areca nuts. 
Hongkong is an important commercial, and to some extent, a 
manufacturing, center. Mesopotamia (Irak), covering about 143,- 
000 square miles, is a land of great industrial possibilities. It 
has attracted great attention in the last four or five years on 
account of its petroleum resources, and because of the struggle 
of a number of the great companies for entrance into this field. 
The Turkish Petroleum Company and the Anglo-Persian Oil 
Company are at present the concessionaires. Systematic pros- 
pecting did not begin until 1925, but the surveys indicate exten- 
sive resources of petroleum. The Irak also holds out great promise 
for cotton production. Experiments begun about 1917 show that 
the quality of Irak cotton compares favorably with that produced 
in other parts of the world. Wool is exported to somé extent, 


THE BRITISH EMPIRE 549 


the chief producing areas being the Mosul region and the Kurdish 
hills. 

Prior to the late War the chief exports were dates, wool, and 
barley. For cereals, the population subsists mainly on a variety of 
wheat known as the Round Mosul, and on “red” rice, an inferior 
variety grown in the swampy regions.of the middle Euphrates. 
Mosul tobacco is grown for local use. The region produces also 
millet, licorice root, gallhuts, gum, and dye roots. Military 
operations of 1914 to 1918 brought the Irak under British con- 
trol. Immediate political control is in the hands of an Irak 
government, in which the King is advised by a British high 
commissioner, and there is attached to each ministry a British 
adviser. 

The War was responsible also for another interesting shift of 
control, namely, in Palestine. By a mandate, effective September 
29, 1923, this country was brought within the sphere of British 
interest. The local government is assisted by a British high com- 
missioner, with the condition that the government of the United 
Kingdom possesses veto powers. The government administers 
about 10,000 square miles of territory which includes only a 
part of historic Palestine. The population is about 757,000, of 
which 590,000 are Moslems. Primitive economic conditions still 
prevail throughout this area, although a beginning has been made 
in the introduction of modern methods, Products consist of 
wheat, barley, durra, lentils, and olive oil; raisins, grapes, wine, 
and tobacco are also among the products. A recent commercial 
undertaking has proposed to extract the various salts from the 
Dead Sea. 

In some cases, British influence in the Federated Malay States 
dates back to the régime of the East India Company, but in 
some instances it is more recent, arising mainly out of troubled 
internal conditions and desire for stable government. In 1895 the 
rulers of four states signed a treaty in which they agreed to form 
a federation to be administered under the advice of the British 
government. The population of these states in 1921 was 1,324,000, 
of which 494,000 were Chinese. Tin and rubber are the chief 
exports Gold and wolfram are often mined with tin, and there 
are indications that this area has produced the precious metals 
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for centuries. Production includes also rice, coconuts, gambier, 
pepper, and coffee. 


THE STRAITS SETTLEMENTS 


The early history of the Straits Settlements is interwoven with 
the trading enterprises of the Portuguese and Dutch. Malacca 
was in Dutch possession until 1795 when it was taken by the 
British, but was restored to Holland in 1818. It was exchanged 
in 1824 for the British settlements in Sumatra. In the days of 
the Oriental traders Malacca was a great entrepdt for products 
gathered from the Far East, and it retained something of this 
importance for the products of the Malay Peninsula even after 
the traders pushed into other islands of the East and to China. 
In 1786 Penang became a greater center. Trade was carried on 
from this new settlement with the Malay Peninsula, Sumatra, 
China, Borneo, and the Celebes. With the establishment of 
Singapore, much of the trade was transferred to this place; the 
development of the resources of tin and rubber have contributed 
in particular to the commercial importance of this place, and 
because of the commercial organization built up in connection 
with these commodities, Singapore is also able to handle many 
other products. 

The Straits include a number of island settlements such as 
Singapore, Penang, Malacca, the Dindings, and Christmas Is- 
land, not to mention them all. The population of Singapore in 
1921 was 425,000 and of Penang 304,000. 

For the purpose of encouraging trade the government has 
wisely provided that the ports shall be free from export and im- 
port duties, except for petroleum, liquors, opium, and tobacco, 
and no tonnage duties are levied for general purposes. Vast quan- 
tities of goods are assembled for shipment, such as coffee, 
canned pineapples, sago, spices, tapioca, tin, rubber, copra, gums, 
and rattan. European and Oriental goods are also passed through 
the ports on the way to ultimate destination. 

The greater part of the lands under British dominion are still 
in a primitive stage of development. The human resource is of 
less significance than the material factors. For the mbst part 
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the people are occasional workers, and are unable to perform 
the tasks of labor in an orderly and systematic way even under 
close direction. Wages and incomes are small, and for this reason 
purchasing power is small in proportion to population. In many 
of the regions there is only the merest beginning of an educa- 
tional system. In fact, it has been found difficult to administer 
even the rudiments of learning’ to people who have never had 
an educational background. In many cases, the work is rendered 
more difficult by the existence of a mane of tongues more or 
less characteristic of a locality, and vernacular schools are neces- 
sary to meet this problem. The commerce of the world has only 
small need of the products of many of the regions, and foreign 
capital has not been introduced either for the purpose of build- 
ing railways or for the establishment of industries. Something of 
the capacity of these regions for production, when the real need 
arises, may be obtained from the great production of rubber un- 
der an organized system of direction. 


QUESTIONS 


1. Are colonies an asset or a liability? Give some evidence. 

2. “Great economic advantages come to nations which administer 
dominions for the purpose of development.” Explain. 

3. What are the leading resources of the larger parts of the British 
Empire? 

4. Under what handicaps does Australia labor in the development of 
her agricultural resources? 

5. What are the handicaps in the development of foreign trade in 
agricultural products? 

6. Why does not Australia which is a large producer of wool develop 
extensive woolen manufactures? 

7. Discuss the policy of labor legislation in Australia. 

8. What are the chief exports of the Union of South Africa? 

9. Trace the development of this area. 

10. To what extent is the Union dependent for its development on 
(1) immigration of Europeans; (2) investment of capital from outside? 

11. To what extent is the problem of development in much of Africa 
related to the question of adequate labor supply? 

12. What are the chief industries of Egypt? 

13. Discuss the recent Egyptian method for the control of surplus 
cotton. 
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14. Why do the people of India still labor largely by hand methods? 
Why do they not introduce large-scale manufactures to supply the large 
population? 


REFERENCES 


Bue, R. L., The Native Problem in Africa (1928), pp. 3-151. 

Butxetey, J. P., The British Empire. A short, concise history of 
founding and development of the various units in the Empire 
(1921). 

Butter, A. H. R., Essays on Wheat (1919), Chap. v. 

CuNNINGHAM, J. C., Products of the Empire (1921). A study of com- 
modities produced in various parts of the Empire, particularly with 
reference to Empire needs. 

Domimons Office and Colonial Office List (1927). A comprehensive de- 
scription of government, soil, climate, conditions and resources of 
various parts of the Empire. 

Droprers, G., Outlines of Economic History (1923), Chaps. i-iv. 

Fow.gr, J. A., Netherlands East Indies and British Malaya, Special 
Agent Series, No. 218. 

Lowe tL, A. L., and Hatt, H. D., The British Commonwealth of Nations 
(1927), pp. 573-618. 

Lucas, C., The British Empire. 


CHAPTER XXVIII 
RESOURCES AND DEVELOPMENT OF GERMANY 


Germany is one of the best endowed nations of Europe with 
respect to industrial materials, and at least since 1871 her policy 
has been to conserve and to develop those which she does not 
possess in sufficient abundance, as with the timber supply and 
the infertile lands. As with many of the other nations, the enor- 
mous draft on raw materials, particularly since 1880, has made 
her more and more dependent on the outside world. This is the 
case with some of the minor industrial metals and with textile 
fibers. Germany, however, entered upon the development of fac- 
tory industries relatively late. Britain enjoyed the advantages 
of an early start, and France was outstripping Germany up to 
about 1880. 


BACKWARD STATE OF INDUSTRIES 


England had the advantages of the new textile machinery, of 
the early introduction of power devices, of shipping to handle 
her commerce, of world-wide financial connections, and of a 
well-developed commercial and industrial organization. Years 
of preparation: are necessary before a nation can make the most 
of its opportunities. Capital is required both for commercial and 
for investment purposes; rapid industrial progress postulates 
experience in manufacturing and trading; and what is equally 
important, the building up of a machine system of production 
requires the prior development of a machine-manufacturing in- 
dustry, and skill in this line is particularly necessary if indus- 
tries are to be adequately supplied with technical improvements. 
The slow start was due in large measure to deficiencies of this 
description. 

But Germany experienced other handicaps. Actual wars, and 
preparation for wars, absorbed an unusual amount of time and 
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resources of the people. Years of absorption in political matters 
turned the attention of leaders away from industry and trade. 
Even partial confederation was not achieved until 1867 with the 
formation of the North German Union, and four years later, in 
the midst of the Franco-Prussian war, the southern states be- 
came members, making the Union complete. Prior to this event, 
the political struggle among the different states, the presence of 
different standards of weights and measures, lack of uniformity 
in the currency systems, and, for many years, tariff walls which 
prevented the free flow of goods from one part of the country to 
another were serious handicaps. This condition was partly re- 
sponsible for the slow development of water-ways and railroads; 
the absence of a free market extending throughout the country 
deprived the German states of a great advantage which was en- 
joyed by England and the United States. It is notable, also, that 
although in subsequent years Germany contributed thousands 
of emigrants for settlement in other parts of the world, she had 
little or no part in exploration and discovery, in the founding of 
colonies, and in the building up of trade beyond her borders. 
Colonial expansion proved to be a great industrial stimulus to 
other countries, partly by focusing attention on matters beyond 
national borders, and partly by enforcing a policy of overseas 
and local development for the purpose of finding more markets, 
and new sources of materials. 


RESOURCES OF GERMANY 


The country possessed many of the resources needed for the 
development of manufactures. Timber supply was ample, at 
least in the earlier years of expansion. With an area, in 1914, 
of over 208,000 square miles there was abundant space for the 
development of agriculture, and the application of scientific 
methods enhanced the productivity of much of this area. The 
existence of such rivers as the Rhine, Elbe, Oder, Weser, Vistula, 
and the Danube gave the country a good natural means of com- 
munication—a condition which was improved subsequently by 
deepening and canalizing some of the streams and by connecting 
several of the rivers by canals. In later years, the construction 
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of the Kiel Canal cut off many hours of troublesome navigation 
between the Baltic and the North Sea, and the more recent 
construction of the Dortmund-Emden Canal helped to direct 
traffic to the northwest sections of the country. 

The mineral resources were also abundant. These included the 
most essential materials, coal, iron, copper, zinc, lead, potash, and 
salt, to say nothing of a considerable variety of quarry materials. 
Germany produced considerable quantities of silver (5,600,000 
fine ounces in, 1910), and a little gold. 

Coal is the most abundant resource. The deposits in the basin 
of the Ruhr are the most important. Estimates about 1870 placed 
these reserves at about 45,000,000,000 tons, which at the prevail- 
ing rate of consumption would have enabled these mines to yield 
coal for nearly 2,000 years. The Saar field was also one of the 
most important. These resources, about 1870, were 45,400,000,000 
tons. Other fields are found in Upper Silesia between Austria 
and Poland, containing 50,000,000,000 tons. And there are other 
smaller fields. Subsequent surveys have not materially altered 
these early estimates. Germany today is said to contain about 
416,000,000,000 tons of coal, which is a much more ample reserve 
than is contained in any other European country. 

Mining was carried on to a limited extent before the end of 
the nineteenth century. But German miners labored under the 
same difficulties as those in England, namely, trouble with water 
in the mines, and with hoisting and conveying the heavy ma- 
terial. Steam power was needed here, as in England, to make 
extensive exploitation possible; and, of course, the miners needed 
a market for their product if the mines were to be developed on 
a large scale, and such markets did not exist until at least 1850. 
In 1848 production was only about 4,300,000 metric tons. The 
draft upon coal was greatly augmented after 1870, with the 
founding of many new industries and with the expansion of the 
transportation system. Production in 1875 was only 37,400,000 
tons. It was 145,300,000 in 1926, and in addition, in that year 
Germany produced 140,000,000 tons of lignite. 

Because of the various shifts in territory brought about by the 
late War, Germany has lost control over some important re- 
sources. The Saar mines passed out of her control, and in the 
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east, a portion of the deposits in Upper Silesia were awarded to 
Poland. Since a portion of the Ruhr area had been developed in 
connection with the iron ore from Lorraine, the loss of this terri- 
tory is at least a temporary disadvantage to the coal industry of 
Germany. We have already seen that one result of this change 
has been the further development of the deposits of lignite.t 

In the case of iron ore, the potential reserves of Germany are 
considerably less than those of some other European countries, 
possibly not more than 255,000,000 metric tons. Moreover, there 
are other disadvantages. Some of the deposits are at a consider- 
able distance from coal, and much of the ore contains phosphorus. 
In the case of some manufacturing centers it is of more advantage 
to import ores than to depend on local supplies, and import is 
necessary also for the purpose of mixing with local ores. In 1913 
Germany imported 17,300,000 tons of ore and slag, and in 1926, 
importations amounted to 11,300,000 tons. Germany, like the 
United Kingdom, depends on Sweden and Spain for certain kinds 
of ores, and she also imports from her neighbors, France and 
Luxemburg. The loss of Lorraine and a portion of the Silesian 
deposits, as a result of postwar readjustments of territory, ren- 
ders Germany more dependent than before on foreign ores. In 
the production of pig iron Germany experienced its greatest ex- 
pansion in the two decades from 1880 to 1900. The average an- 
nual production in the first of these decades was about 3,600,000 
tons, and in the second 10,500,000 tons. In recent years, expansion 
has been more notable in the higher forms of iron, such as steel 
and its many products, including machinery of all descriptions. 

Germany produces large quantities of lead and zinc, but sup- 
plies of copper since the development of the electric industries, 
have not satisfied home needs. The country imports both lead and 
copper from the United States; in 1913, 35,000,000 pounds of 
the former and 435,000,000 pounds of the latter. In 1925 the 
imports of lead from America were 107,000,000 pounds and of 
copper 360,000,000 pounds. 

As with the other industrial nations, Germany must look be- 
yond her borders for most of the industrial metals, One notable 
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resource is the great deposits of potash in the Stassfurt area; 
and perhaps we should add a notable shortage, namely, pe- 
troleum. As a result, Germany is one of the largest world im- 
porters of mineral oils. Per capita consumption is much less 
than in the United States, latgely because of the small number 
of motor cars. In 1925 there was one éar for every 185 persons 
in Germany, and at the same time in the United States, one car 
for every six persons. The shortage of petroleum oils has led to 
efforts to discovet substitutes, as for example, products obtained 
from distilling brown coal. But such enterprises have not as yet 
been established on a commercial scale. 


GROWTH OF MANUFACTURES 


A national industrial policy became possible after the forma- 
tion of the Empire. For one thing, the country could follow a 
coherent policy in the development of its transportation system. 
Railroads were usually constructed with a side glance at mili- 
tary possibilities, but with this exception, prospective industrial 
needs dictated the location of the new lines and the extent of 
construction. The first railway line, from Nuremberg to Firth, 
was opened in 1835; but development was slow. The lack of 
central control was a serious handicap, for the construction of 
lines across state borders always required elaborate treaty ar- 
rangements and not infrequently a state tried to drive the best 
bargain possible. In some instances, routes were not determined 
by commercial needs, but by some local influence. The self-seek- 
ing policy of Hanover, which lay in the path of eastern and 
western lines, imposed some difficulties in bringing these two 
sections of the country together. Similar difficulties were en- 
countered by Bremen and Hamburg. Until 1866 there was no 
railway to connect the former city with the interior. One for- 
tunate result of the imperial arrangements was that it cleared 
away these embarrassments and made possible the connection of 
distant industrial centers with direct and adequate lines of 
communication. 

Germany was not the only country which adopted the policy 
of railroad building by the government, because we in the United 
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States had an abundance of experience with state construction 
of roads, to say nothing of state and federal aid. But in Ger- 
many, national—or in the earlier years, state—operation became 
a policy. In Prussia, the original plan seems to have been to trust 
to private initiative for the lines which were obviously neces- 
sary, and for the state to construct linés in places which did not 
invite private capital. But eventually state operation became the 
rule. 

In 1860, the total mileage of German railroads, including those 
of Alsace-Lorraine, was 7,195 miles; in 1875 it was 17,061 miles. 
In 1913 the mileage of the present boundaries of Germany had 
become 31,529. Under postwar arrangements, for which the 
Dawes plan is largely responsible, the lines remain the property 
of the state, but are administered by the German Railway Com- 
pany. In 1924, there were still nearly 3,000 miles owned by pri- 
vate companies. 

The formation of the Empire paved the way for the formation 
of a national industrial policy. In economic matters both govern- 
ment and industrial leaders began to take more of an interna- 
tional point of view, and became interested in the development of 
foreign markets, control over distant sources of raw materials, 
and subsequently, the investment of considerable sums in for- 
eign countries. Even the acquisition of colonies became a part 
of the national policy, although, because of a late start, there 
was little unappropriated territory left of any value for develop- 
mental purposes. 

Although some industries had adopted the factory system be- 
fore the inauguration of the new industrial régime, the shift from 
the old to the new system went on at an accelerated pace. Not 
that the small industries were eliminated, for they remained in 
Germany, as in the United States, the land of big business. But 
the significant feature in Germany, as in the United States, 
was the increasing number of large establishments. Thus, the 
number of enterprises in 1882 which employed more than 50 per- 
sons was about 9,970, and the total number of persons engaged 
in these establishments was 1,613,200. In 1907 there were about 
32,000 establishments with 50 or more employees, and thé total 
thus engaged was 5,350,000. 
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Some of the large industries were in iron and steel, with the 
Krupp works at Essen as an outstanding example; in the new 
electrical industries; in the manufacture of machinery and chemi- 
cals. Another aspect of this development is revealed in the extent 
of power used in mining and manufacturing, which increased 
over 120 per cent in the years from 1907 to 1925. In the last 
twenty years the growth of use ef electrical power devices has 


German State Railways 


Iron works in the Ruhr, Germany’s great industrial region 


been remarkable—from 1,500,000 h. p. in 1907, to 11,408,000 h. p. 
in 1925. But Germany is also a large exporter of electrical ma- 
chinery. Shipments of electrical machinery in 1926 were valued 
at $84,000,000. The business is now largely in the hands of the 
Ailgemeine Elektrizitats Gesellschaft and the Siemens-Schuckert 
Company. It was claimed prior to the War that one of the fea- 
tures of German economic penetration was control over foreign 
power sources, particularly in near-by countries. 


560 ECONOMIC RESOURCES AND INDUSTRIES 


The high development of the electrical industries is partly due 
to the fine system of technical education, and this applies also 
to the chemical trades, which are among the features of industrial 
growth in Germany, Until the outbreak of the: War her position 
in the manufacture of chemical dyes was unchallenged. Some of 
the groundwork for the aniline-dye industry was laid by a young 
English chemist, later Sir W. H. Perkin, whose purpose was not 
the production of dyes, but synthetic quinine. The valuable sug- 
gestion contained in the experiments of Perkin were not fol- 
lowed up by English chemists but were subsequently developed 
in German laboratories. In the field of discovery one never attains 
his goal directly, but by patient trial of one thing after another, 
frequently following false leads, and trying again until desired 
results are attained. This has been the routine in the discovery 
of the aniline products. The only way outsiders can discover the 
secrets of manufacture is to travel the same patient and laborious 
process of experiment; and a thorough background of chemical 
education is necessary before this can be done. Germany also 
attained success in the manufacture of heavy chemicals and 
many pharmaceutical products. In 1926 the chemical group sup- 
plied the country with one of its most important exports, amount- 
ing to about $236,000,000. 

The textile industries, particularly cottons, rank among the 
most important enterprises. Over 1,100,000 employees were en- 
gaged in these industries in 1925. Cotton manufactures are among 
the principal exports. Germany must rely on the outside world 
for the raw material, the United States being one of the chief 
sources of supply. Germany is also a large importer of jute, 
wool, and raw silk. In 1926 this country possessed about 10,400,- 
000 spindles for the spinning of raw cotton. While this was less 
than one-fifth the number in the United Kingdom, it was greater 
than any other country in Europe. 

The building up of a merchant marine was a part of the plan 
for expanding foreign commerce and Germany engaged heavily 
in this line of business, possessing in 1913 the largest overseas 
tonnage of any country in the world except the United Kingdom. 
A considerable portion of this equipment was built up under the 
subsidy plan, but it produced a handsome revenue, estimated in 
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1913 at 540,000,000 marks a year. The rapidity with which Ger- 
many supplied herself with this kind of commercial equipment is 
shown by the fact that the merchant tonnage in 1894 was only 
1,785,000 gross tons; in 1918 it had grown to 5,082,000 gross 
tons. 

Another indication of the nation’s prowine industrial power 
was in the increasing surplus for investment abroad. German 
investments comprehended a wide range of activities; they in- 
cluded not only shipping, but plantations, mining bhieronees of 
various descriptions, power sites, and industrial plants. Large 
sums were placed directly in branch banks, or agencies, and more 
or less directly, through stock ownership, in foreign banking en- 
terprises. During the War, when many of Germany’s activities 
were condemned by her enemies, such investments were looked 
upon as a thrust at the independence of business enterprise in 
other countries. It was said in particular that German capitalists 
singled out key industries, for the reason that such control 
dominated not only the particular industry, but all those which 
were related to it. But as we have seen in a former chapter, there 
is nothing unusual in foreign investments. Funds from practically 
all the industrial nations are sent abroad to develop resources, to 
establish factories, to control mining rights, and in other ways 
to gain an income for the owners. Economic penetration is a com- 
mon phenomenon among the industrial nations. Estimates of 
German foreign investments in 1914 ranged from twenty to thirty 
billion marks, which was an increase of approximately 200 per 
cent over the thirty years previous. In 19138, the invisible credits 
arising from various enterprises, such as interest on capital in- 
vested abroad; earnings on German shipping; on foreign banking, 
insurance, and in mercantile enterprises, was probably from 1,200 
to 1,600 million marks. This is in marked contrast with the year 
1871 when the country had little interest in any of these enter- 
prises. One of the unfortunate results of the War was the destruc- 
tion of much of this foreign trade organization. The confiscation 
of German property in enemy countries and the destruction, or 
surrender, of much of the merchant shipping, was a severe blow 
to foreign enterprises generally. 
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INDUSTRIAL ORGANIZATION 


Possibly industrial expansion had been too rapid for the good 
of the country. Germany was noted for her long commercial 
credits and for her easy treatment of foreign customers. There is 
a suggestion in this policy that competition was severe, and that 
possibly some establishments were oversupplied with producing 
capacity. At any rate, combination in one form or another, be- 
came a policy in a number of industries. 

It is an error to assume that all combinations have for their 
purpose monopoly gain. In some cases they are organized for 
protection against destructive foreign competition, and upon 
other occasions against rivalry of a similar kind within a coun- 
try. There is some reason for believing that in Germany the rise 
of combined organizations, by whatever name, was in keeping 
with the spirit of industrial codperation which has been a domi- 
nant characteristic in many gainful enterprises. The buying or- 
ganization is a kind of cooperative affair, but it is monopolistic 
in a way, since it brings buyers together for combined purchase 
and leaves competition on the sellers’ side. But whatever the 
assortment of causes, there can be no doubt that one most potent 
reason for combinations has been overproduction, as some would 
call it, or as we prefer to say, an excess of producing capacity. 

Germany took up readily with the combination idea after her 
industries were thoroughly under way; but in modern times com- 
binations had been tried in other countries with varying success. 
In the United States, the salt producers up the Kanawha River 
cast their fortunes with combination at least as early as 1835, 
and attracted the ire of the western farmers who needed salt for 
the preserving of meat and in the dairy uses. The old Michigan 
Salt, Association of some thirty years later is a familiar theme 
for study among students of the combination problem. Then fol- 
lowed the Standard Oil Company, blazing new trails, in form at 
least, although not in purpose. 

Among the international cartels “Irma,” the International Rail 
Makers’ Association, which appeared about 1883, is said to have 
been “the grandmother of thera all.” Some 114 recognized fnter- 
national cartels were said to have been in existence just before 
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the coming of the late War; “that is, there were 114 known to 
have a habitation and a name, a headquarters, a written agree- 
ment, but nobody knows how many other ‘gentlemen’s agree- 
ments’, to respect one another’s domestic markets had been 
tacitly reached between competitors who faced each other across 
national borders.” 2 Coal, iron, and steel claimed the greater 
number; and the list included chemicals and allied industries, 
shipping, textiles, stoneware and porcelain, paper and pulp, and 
electrical manufactures. In many of these Germany had a part. 

The postwar period has been particularly trying to those na- 
tions which expanded producing capacity greatly during the con- 
flict and which, subsequent to the War, have been faced with a 
market too small to consume the output. This is particularly the 
case with iron and steel. As early as 1924 there was formed in 
German the Rohstahlgemeinschaft designed to regulate pro- 
duction of iron and steel in Germany. Each month the organiza- 
tion was to state the proportion of capacity for each member. 
Then, after various preliminaries, there came into existence in 
1926 the international agreement in which Germany, France, 
Belgium, Luxemburg, and the Saar were participants. The agree- 
ment contemplated a total tonnage of 25,287,000 metric tons. 
For the first quarter of 1926 this was allotted in the following 
manner: Germany, 40.45 per cent; France, 31.89 per cent; Bel- 
gium, 12.57 per cent; Luxemburg, 8.55 per cent; and the Saar, 
6.54 per cent. A managing committee, made up of representatives 
of the participating countries, fixed the tonnage quarterly, basing 
judgment on the probable needs of the market. 

In the chemical field in Germany the “dye trust” increased 
its capital as a preliminary to further expansion. This action 
in increasing capital from 646,000,000 marks to 1,100,000,000 
marks placed it, “from the standpoint of capitalization, at the 
head of European industrial combinations.” The purpose of this 
increase was to enable the company to branch out into new lines, 
such as the manufacture of explosives and the production of 
oil from coal. 

During the period of expansion the government has taken a 
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more active part than is the case with other countries. The adop- 
tion of protective tariff measures, the subsidy policy in the de- 
velopment of shipping, favors to exporters in the form of rates 
on the German systems of transportation which enabled pro- 
ducers to enter foreign markets in competition with foreigners, 
the use of bargaining tariffs to gain a favorable position for 
German goods, and systems of social insurance which alleviated 
somewhat the conditions of the workers, were some of the 
fields of government activity. 


POPULATION 


Germany has suffered the common experience of all nations 
which have undergone industrialization, namely, the concentra- 
tion of people in the urban communities. In 1925, 64.1 per cent of 
the people lived in places having a population of 2,000 and over. 
During the years from 1871 to 1910 Germany added over 23,000,- 
000 to her population—a growth of from 41,058,000 at the former 
date to 64,925,000 (former boundaries) at the latter. The popula- 
tion in 1925 was 62,508,000. In 1910 there lived within the pres- 
ent city limits of Berlin about 3,734,000 people. 

As a human resource, this population possesses unusual quali- 
ties for industrial progress. As a rule these traits are capacity 
for work, thrift, patience, and eagerness for improvement. The 
splendid system of education has improved these qualities, in- 
struction being adapted to the various needs and ambitions of 
nation and people. In 1925 there were 22,600 students in the 
advanced technical schools, and 58,600 in the universities; in 
1922, 2,120,000 in the vocational and trade schools, and over 
8,894,000 in the elementary schools. 

Germany manifests another common feature of all countries 
in the manufacturing stage, namely, the development of labor 
organizations. The inception of this movement was almost con- 
temporary with the growth of the factory system, and it now 
comprehends more workers than in any other country in the 
world. In 1923 the organized workers numbered about 13,000,000, 
not all, however, were organized on the same principle. Of the 
number given above, the groups of socialists comprehended about 
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9,000,000 members. Notwithstanding this organized activity, 
wages are relatively low. In 1926 the average weekly wage for 
skilled workers was approximately $11, and that of the unskilled 
about $8. Yet living conditions this year were said to have been 
“far better than at any time since the War, as indicated by 
higher consumption of both luxuries and staples. People are bet- 
ter dressed and more money is being spent on amusements; at the 
same time savings deposits have been growing steadily.” 3 


AGRICULTURE 


Needs for food to supply the growing population have been met 
in part by an expansion of agriculture. But at that, in 1913, Ger- 
many was a large importer of wheat (93,000,000 bushels), barley 
(148,000,000 bushels), corn, and rice. At times, imports of wheat 
flour have been large. During the years from 1880 to 1920, Ger- 
many added to her domestic production of rye about 4,500,000 
tons, and about 800,000 tons to her production of wheat. Com- 
petition with foreign countries has been met to a large extent 
by use of a protective tariff applied to certain agricultural prod- 
ucts. Since the needs for additional labor have been satisfied in 
part, at least, by a drift of workers away from the agricultural 
areas, the native labor remaining on the farms has not sufficed 
to do the work. Fortunately, Germany has been able to draw upon 
her neighbors for laborers for farm work. More or less transient 
labor has been supplied in increasing quantities from Russia, 
Poland, and Austria. Just before the War this immigration was 
estimated at about 500,000. Agricultural codperative societies 
have found favor in Germany, although the development has not 
been as great as in Denmark. In 1926 about half such societies 
were cooperative credit organizations, or savings banks. Con- 
sumers’ cooperative organizations have been built up in a number 
of the rural communities. One of the characteristics of the system 
is the small credit institutions organized for service to the very 
small borrower. Raiffeisen organized the first village bank in 1862. 
He preached the gospel of thrift and mutual aid, and the found- 
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ing of these banks was a part of this scheme. “The basis of his 
plan of organization was unlimited liability of members, and 
has been almost universally followed wherever codperative banks 
have been formed. His original idea was that the village bank 
should be the nucleus of a general-purposes society for buying 
and selling and other activities of the members.” * Subsequent 
development, however, carried the institutions away from some 
of the ideas of the founder. For one thing, the special codperative 
society, organized for some specialized purpose, seems to be bet- 
ter adapted to modern needs, and development has taken this 
direction. 

At present, the most important cereal crops, named in order of 
their rank, are oats, rye, barley, and wheat. Germany was the 
first country to develop an effective technique for the manufac- 
ture of beet sugar, and although for some years France was more 
actively engaged in the business, Germany is now the most im- 
portant producer in Europe. The output of sugar beets in 1926 
was more than 20 per cent of the total production in Europe. 
Before the War this country was a large exporter of sugar. Ex- 
cluding Russia, Germany produces about 30 per cent of the total 
European crop of potatoes—over 1,000,000,000 bushels in 1926, 
which, incidentally, exceeds production in the United States. 
Other crops are fodder beets, hay, alfalfa, clover, spelt, and fruits 
of various kinds. Stock raising is a leading branch of agricultural 
enterprise, including cattle (17,000,C00 in 1926), swine (19,000,- 
000), sheep (4,000,000), goats (3,400,000) and horses (3,800,000) . 


THE DAWES PLAN 


Germany is the center around which all the plans for postwar 
European debt settlements revolve. Germany’s capacity for pay- 
ment was once a favorite theme for debate, but the report which 
accompanied the Dawes plan dismissed the argument with the 
statement that “experience and experience aione can show what 
transfers into foreign currencies can in practice be made.” The 
settlement is of vital importance to Germany because it means 
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an enormous annual tax on her enterprises, but it is also of im- 
portance to the trading nations because of the effect of such pay- 
ments on the commerce and industry of Germany and upon in- 
ternational commerce in general. 

An unusual feature of the late War was the direct lending by 
one nation to another. The United States and Great Britain were 
the chief sources of loans, but. Britain was also a large borrower 
from the United States. During the War and postwar periods, the 
United States exténded loans to some twenty countries. The total 
indebtedness, including unpaid interest, on November 15, 1923, 
was $11,800,000,000. Of this $4,600,000,000 stood against Great 
Britain, $3,990,000,000 against France, and about $2,000,000 
against Italy. Most of these countries have now made arrange- 
ments for payment, usually on the basis of a stated sum annually 
to cover interest and a portion of the principal. From the time the 
contracts were signed these payments were to run for some sixty 
years. 

No doubt most of the debtors expected that the sums would 
eventually come out of Germany. France, for example, has‘urged 
that she cannot discharge her foreign obligations unless Germany 
makes payment. Recognizing the helplessness of the European 
countries, Former Secretary of State Hughes intimated in 1923 
that the United States would be willing to take part in an 
economic conference. The Dawes Commission of 1924 was the 
outcome. Among other things, the Dawes plan provided for: (a) 
the stabilization of German currency by the creation of a new 
bank of issue with a capital of about 400,000,000 gold marks; 
(6) annual reparations payments from all sources rising from 
$250,000,000 in the first year to about $625,000,000 in the fifth 
year, and varying thereafter with the “index of German pros- 
perity”; (c) mortgage of German railways for about $2,750,- 
000,000; (d) mortgage of certain industrial companies for about 
$1,250,000,000; (e) raising of German taxes to the level of Allied 
countries; and (f) arrangements for the payment of all repara- 
tions into the new bank to the credit of the Reparations Com- 
mission. To use the word of the commission, the ultimate outcome 
of this arrangement will be determined by the revelations of 
“experience.” 
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QUESTIONS 


1. Account for the late development of the industrial system in 
Germany. : 

2. What are the leading economic resources of Germany today? 

3. What disadvantages does this country now labor under in the 
development of manufactures of iron and steel? 

4. What important raw materials does Germany lack? From what 
sources are these obtained? 

5. What policy was adopted in Germany with respect to railway 
building and operation? 

6. What benefits result from the formation of the Empire? 

7. State the leading features of German manufactures today. 

8. To what extent was Germany becoming an investing country before 
the War? What benefits did she derive from her foreign investments? 

9. What does the phrase “economic penetration” mean? Do capital- 
ists in the United States and Great Britain employ this system? In 
what ways?’ 

10. Discuss some of the features of German industrial combinations. 
What is the cause for such combinations? 

11. Explain how the cartels operate. 

12. Do you think that international cartels are the solution for the 
problem of excess producing capacity? Why? 

13. What was the leading feature of the industrial policy of Germany 
during the years after the unification? Do you think this was a wise 
policy? 

14. Discuss the qualities of the human resource in Germany. 

15. What are the outstanding features in the development of German 
agriculture? 

16. Give the leading features of the Dawes plan. 
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CHAPTER XXIX 
RESOURCES AND DEVELOPMENT OF FRANCE 


In France industrial ideals have been somewhat different 
from those in Germany after 1871, and certainly different from 
those in the United Kingdom before and after the Industrial 
Revolution. Although there are exceptions, trading and organiz- 
ing instincts were not as strong as in these other countries, and 
there seems to have been more willingness, at least on the part 
of the great mass of French workers, to accept present condi- 
tions as good enough. For years agriculture was the dominant 
industry, and even today industrialization has not reached 
the same stage as in Germany and Britain. France engaged 
in exploration and settlement, and in colony building, but her, 
people did not migrate as readily as those of other countries. 
At one time France lost most of her valuable colonies, and 
temporarily at least, interest in colonization declined, only to 
revive at a later date. France, today, ranks after Great Britain 
in extent of colonial empire. Wars and revolutions had their 
effect in retarding the growth of the factory system and in the 
accumulation of capital for investment at home and abroad. Cap- 
ital accumulated much slower than in Great Britain. All in all, 
conditions have given industry a somewhat different bent than 
in these other countries, and it exists today with different fea- 
tures, and in different proportions, although the years since the 
War seem to be marking the appearance of a new industrial era. 


POPULATION 


One remarkable feature connected with French population is 
the slowness with which numbers have increased. The annual in- 
vrease during the years from 1801 to 1876 was very small.. It 
was estimated about 1875 that while the population of England 
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had approximately doubled in the preceding fifty years, about 
160 years would be required to achieve the same results in 
France, taking into account the shifts of territory in 1871. More- 
over, numbers have been practically stationary since 1872. In 
that year the numbers were about 36,102,000, and in 1921 in 
the former boundaries the population- was about 37,499,000. At 
present the birth rate exceeds the death rate by only a small 
margin. In the years from 1922 to 1926, for example, the excess 
of births over deaths was only 70,117. Moreover, only small 
additions have been made to the population by immigration. 
In recent years foreign workers have been brought to the coun- 
try under contract, but the number has not been large, although 
the acquisitions from this source have been larger since the War. 
If France is on the eve of a new industrial expansion it is dif- 
ficult to see how this can take place without drawing large num- 
bers away from the farms, or with the other alternative, the 
addition of a greater number of foreigners. There seems to be 
little possibility of a considerable expansion of population 
through a higher rate of natural increase. 

Further, at present, the population is not as highly concen- 
trated in the urban centers as in the other industrial nations. 
In 1921 only 46.4 per cent could be put in that class, while in 
Germany the percentage was 64.1, and England and Wales, 79.3 
per cent. In fact, the urban concentration is even less than in 
the United States, notwithstanding our vast agricultural area, 
If population is not keeping pace with possible industrial needs, 
France at least is leaving no stone unturned to educate its people. 
Large numbers of students are taking courses in the industrial, 
commercial, and agricultural schools, to say nothing of even 
larger numbers in colleges and universities. 


PHYSICAL RESOURCES 


As with some other European countries, the timber supply 
must be carefully conserved. About 19 per cent of France is 
under forests, and of this land the state owns about 36 per cent. 
The most important forest areas are in the northeast, the south- 
east, and the southwest. Wood is largely used as a domestic fuel 
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in France, and even small branches and twigs are used for this 
purpose. The cork oak is cultivated in southern France, although 
Portugal and portions of Spain are larger producers. The stand 
in French forests is mostly oak, birch, elm; pine, beech, and 
chestnut. France usually imports considerable amounts of wood 
and wood pulp. We should add to this list fruit- and nut-bearing 
trees, of which the country contains large numbers, including 
apples, pears, plums, citron, figs, almonds, chestnuts, and 
walnuts. 

The fisheries are particularly valuable, supplying raw ma- 
terials both for home consumption and for export. French fisher- 
men carry their enterprises far beyond the limits of home waters, 
visiting Iceland and Newfoundland. Sardines are taken from 
the waters off the coast of the Bay of Biscay. 

In view of the enormous growth of the iron and steel in- 
dustry in the United States it may seem a little hard to under- 
stand why the older countries have lagged so far behind. In 
1925, for example, this country produced more iron ore than 
the United Kingdom, France, Germany, and Belgium together. 
The prolific nature of our supply has something to do with it, 
but from the point of view of consumption the uses for iron 
in this country are far more intensive than in any country in 
Europe. Our railway mileage alone, which is more than two and 
one-half times that of France, Germany, and the United King- 
dom, is a great source of demand for products of iron and steel, 
and during the era of rapid railway building this demand was a 
great stimulus to American industry. But European countries 
have been denied the benefits of such markets. In France the de- 
mand has been on a much smaller scale than in the United States, 
not only because of the smaller volume of railway buying, but 
because demand is less diversified and less intense. The rapid 
increase in the production of iron ore in France dates from 
about 1880 when the output was about 1,600,000 tons; it was 
21,500,000 tons in 1913 and 39,000,000 in 1926. The loss of the 
Lorraine deposits in 1871 kept production down in the early 
years of this period, and the restoration of those deposits as an 
outcome of the late War has contributed to the increase in 
French production since that date. A number of deposits are scat- 
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tered through France, but the most valuable are in the north- 
eastern part of the country, including the territory recently re- 
gained from Germany. 

In the case of coal, although the resource exists in a number 
of places, France is not nearly as well supplied with material 
as the United Kingdom or Germany. But if production has 
been smaller than in other countries, a part of the explanation 
lies in the nature of the demand which has not been as di- 
versified, nor as intense, as in other large industrial countries; 
this is notably the case when compared with the United States 
where railroad consumption alone is more than twice the an- 
nual production of France today, and consumption in industrial 
plants in this country is more than three times what France 
produces. Unlike Great Britain, France is more largely an im- 
porter than an exporter. French reserves are relatively small, 
compared with those of Britain and Germany, and eventually 
France must look forward to much larger importations. Growth 
of production has been relatively small—from about 16,700,000 
tons in 1876 to 57,800,000 tons in 1926. 

Nature paid no attention to future political boundaries in 
distributing resources and the present results are sometimes 
embarrassing. This is the case with the distribution of coal and 
iron in western Europe. The iron industry of France must be 
worked in connection with coal from Germany. Whether iron 
will move to coal, or coal to iron will depend on the develop- 
ment of certain economic factors connected with both the pro- 
duction and the distribution of coal and iron, including its fin- 
ished forms. From present indications coal and iron producers 
in the adjacent countries will work out their problem by some 
form of codperation. France, Germany, and Belgium are in- 
volved in this problem. As we indicated in the last chapter 
producers in these countries are parties to the steel agreement 
of 1926. 

France contains only meager supplies of lead, zinc, and cop- 
per. In fact, the country is a large importer of copper (260,- 
000,000 pounds in 1926) and of lead (154,000,000 pounds). Pot- 
ash is obtained from Alsace, and this commodity enters inta 
the export trade. Combination existed in this industry when 
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the resources were largely under German control, and a new 
combination has appeared joining present French and German 
interests. By the terms of a coritract signed in 1926 organiza- 
tions in these two countries have agreed to establish export 
quotas and to fix the price. The contract runs for ten years. 
Among the other resources of mines and quarries mention 
should be made of bauxite, building stones, slate, raw materials 
for cement, and gypsum, the source of plaster of Paris. Sea salt 
is obtained from salt pans on the Bay of Biscay and on the 
coast of the western Mediterranean. 


AGRICULTURE 


Agriculture has always been one of the mainstays of the 
French people, and it is today one of the leading branches of 
industry. More than half the people live in the rural districts. 
Peasant ownership and small holdings are features of French 
farming. Many of the holdings consist of only a few acres, al- 
though there are many large farms in France. Many farms are 
too small for effective cultivation even under a system of co- 
operation. The work must be done largely without the use 
of power devices, and the return for the work done is rela- 
tively small. The yield of wheat is low compared with some 
other European countries. During the five years ending with 
1913 the average annual return was 19.7 bushels per acre, 
whereas in England and Wales it was 31.2 bushels and in Ger- 
many 32.6 bushels. 

Coéperation among farmers has met with some success. In 
fact, the codperative syndicates have undertaken a considerable 
proportion of the work in restoring the devastated areas. The 
Agricultural Codperative Union of France numbers about a 
million members, and the Union of Dairy Societies in Charente 
and Poitou has about 75,000 members. In addition, there are a 
large number of Central Unions of Agricultural Syndicates. 

France usually produces more wheat than any other country 
in Europe, except Russia. The crop of 1926 was 249,000,000 
bushels. France also produces a large crop of oats, potatoes, and 
sugar beets. Rye and barley are of smaller importance. Produc- 
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tion of grapes and manufacture of wine is one of the leading 
enterprises. The grape-producing areas -are rather widely dif- 
fused—in the valley of the Garonne, for example, in Cham- 
pagne, Burgundy, and in the lower Rhone Valley. In view of 
her enormous production of wine France imports a remarkably 
large amount (276,000,000 gallons in 1926), and exports rela- 
tively little (55,000,000 gallons in 1926). It takes no figuring 
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Vintage time in a French vineyard 


to show the home consumption is very large. Production in 
the year just given was over a billion gallons. 


MANUFACTURES 


The development of manufactures has been slow. Growth has 
not manifested, at least to an imposing extent, the features 
which characterize industrial expansion in the United States, and 
to a smaller extent in Germany. Although there are exceptions, 
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French industry has not become one of huge aggregations of 
capital, of combinations and integrations, of high finance and 
power selling. Instead, industrial life has followed a more pro- 
saic course. Whether this feature will continue to mark French 
industrial development remains to be seen. Whatever may be 
the movement of events in a protected home market, foreign 
sales are severely competitive and success depends largely ‘on 
terms, including the price; and the latter depends largely on the 
producer’s cost. With some exceptions, successful foreign selling 
implies a kind of industrial organization which can meet 
competitors on the cost basis. A country may be safe for a 
time in the foreign distribution of quality articles—those which 
embody skill, art, and taste, but eventually if such goods meet 
with consumers’ approval, competitors come into the field with 
imitations, usually cheapened by machine production. This has 
been notably the case with silk, which some fifty years ago 
France might have claimed as a distinctive industry, but which 
is now shared with other countries, and with the United States 
in particular. 

Production of fabrics from wool, flax, and silk are old indus- 
tries in France. The manufacture of cottons, however, as in all 
other countries, is of more recent date. In an earlier chapter we 
referred to the introduction of the silkworm into Europe. The 
introduction of both the silkworm and the mulberry tree into 
France has been attributed to the first Avignon Pope, Clement V. 
Until modern methods of production cheapened this commodity, 
silk was always a luxury and production was encouraged upon a 
number of occasions by royal favor. The records indicate that 
the production of raw silk in France increased steadily during 
the first half of the nineteenth century, and then a great misfor- 
tune befell the industry in the form of a pest which attacked the 
silkworm. At present, France is a large importer of raw silk. 
Production reached a maximum in 1853 when the amount was 
26,000,000 kilograms. By 1872 it had dropped to 9,800,000 kilo- 
grams. Lyons has long been the center of the silk industry and 
trade. The extent of the enterprise is shown by the fact that in 
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1875 there were some 400 firms in the city giving employment 
to many thousands of workers. The weaving of silk was largely 
a hand industry until 1860, and even today hand weaving is an 
important element in the industry. 

In 1912 France produced only 505,000 kilograms of natural 
silk, or a little less than 2 per-eent of the total world output. 
In fact, the share of western Europe in silk production has de- 
clined from 46 per cent of the total in 1875 to only 12 per cent 
in 1925. The Far East now produces about 85 per cent of the 
total. Japan has been the chief beneficiary of the change, but 
whether or not this advantage can be retained for any length of 
time depends upon changes taking place in the artificial silk 
industry. The origin and methods of diffusion of the diseases 
which afflicted the silkworm have been understood since the 
successful experiments of Pasteur, and it is now possible to put 
the production of natural silk on a scientific basis. But other 
factors prevent the revival of the industry in western Europe. 
One, no doubt, has been the great improvements in the manu- 
facture of artificial silk. New processes have made the material 
noninflammable and resistant to the action of moisture. Manu- 
facturers have learned the art of dyeing the material and of 
preparing it for use so that it retains its silky luster. With these 
improvements it has become a serious competitor of the natural 
product. 

But other factors enter into the production of real silk, for 
“sericulture is a small agricultural cottage industry requiring no 
special skill or muscular strength. In countries where there is an 
annual harvest, it meets with severe competition from other 
industries, e.g., wine growing in France. But where the worms 
are multivoltive and there are several crops of mulberry leaves 
annually, it becomes a staple and national occupation, as in 
China and Japan.” ? 

An even greater misfortune than the pests which afflicted 
the silkworm was the loss of the growing American market for 
silk. In 1860 this country produced only 13 per cent of the amount 
it consumed. In 1900 domestic production covered about 70 per 
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cent of home consumption, and this signifies that the manufac- 
ture of silk has become one of the leading textile industries in 
the United States. In fact, in 1925,‘the total value of silk manu- 
factures was $808,000,000. With the rise of manufacture in the 
United States imports from France have fallen to very small 
proportions, as is shown by the fact that we imported only 
$19,000,000 worth of silk fabrics from this country in 1926. 

France was the pioneer in the manufacture of artificial silk. 
The early experiments were performed about 1900 and when 
the industry began to promise success it was taken up by other 
European countries. Although the industry in France has con- 
tinued to grow, Italy has become the most important producer 
in Europe, followed by the United Kingdom and Germany, and, 
in 1926, France ranked fourth with an output of 7,500 metric 
tons. The manufacture has crossed the Atlantic, with the United 
States now ranking first among world producers with 29,500 
metric tons to its credit, equal to nearly 30 per cent of the world 
total. The raw material from which artificial silkk is produced 
is wood cellulose or cotton waste. A number of methods have 
been developed for converting these materials into artificial silk 
yarn, such as the nitro-cellulose, viscose, and acetate processes. 
Fortunately, these new discoveries came into an industrial world 
which was ready to supply their needs. Spinning and weaving 
devices, for example, were highly developed and in a condition 
to handle the new fiber. Moreover, the chemical industries were 
prepared to supply in almost any quantity the necessary chem- 
ical ingredients required for manufacture. At present, at least a 
dozen countries manufacture artificial silk. The world production 
in 1926 was 101,300 metric tons. It might be interesting to ob- 
serve that production has even gained a foothold in Japan, the 
present greatest producer of natural silk. In many respects the 
substitute is superior to the real product, and it remains to be 
seen whether the days of real silk are numbered, and whether 
the faithful silkworm which has toiled for royalty for several 
millenniums and for common people during a much shorter 
period, is to be given a long rest from its labors. 

With woolens and linens as with silk, France acquired a high 
reputation for its manufactures centuries ago. It was largely 
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French artisans who had been driven from their home country by 
religious persecutions who founded the manufacture of the finer 
qualities of fabric in England, and those who directed the affairs 
of this country were shrewd enough to provide for the spread 
of the knowledge of working such fabrics among native-born 
Englishmen. Production of linens is localized mainly in Nor- 
mandy, Brittany, and Flanders. The woolen industry is more 
widely diffused. As a rule the manufacture of these materials 
has not followed the course in other important textile-producing 
countries, namely, large-scale industry employing great power 
devices. Instead, the French industry has remained on a rela- 
tively small scale, and in many cases the hand operator still 
holds his own in industry. 

The textiles form an important part in French export trade. 
Silk fabrics are the most important, followed by cottons and 
woolens. France now depends largely on the outside world for 
raw materials for her textiles. She imports large quantities of 
cotton, flax, jute, wool, and raw silk, her foreign bill for these 
materials in 1926 amounting to $454,000,000. 

France produces a vast number of articles which appeal to 
the quality demands of people in many parts of the world. 
French fashions are always somewhat in advance of those of her 
competitors, who often imitate the commodities which have met 
with success. The trade name connected with many French com- 
modities is of great importance in maintaining her position in 
the foreign competitive markets. Such articles include manufac- 
tures of wool, flax and silk, leatherware, pottery, glass, precious 
stones, art ware of many kinds, perfumes, millinery, artificial 
flowers, and apparel. The Gobelin and Beauvais tapestries and 
Sévres porcelain are among the noted products. 


SYSTEMS OF COMMUNICATION 


Until about 1850 France seems to have paid greater attention 
to the building of highways than of railroads. The country en- 
gaged in a rather extensive plan of road building, including 
national, departmental, military, and local roads. France also ex- 
pended large sums in the improvement of rivers and in the con- 
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struction of canals. Even today these channels carry a large 
amount of traffic, as is shown by the fact that in 1924 about 
36 million metric tons of freight ‘were moved over the internal 
waterways. Carriage of freight on the railroads the same year 
was 282 million tons. 

Railroad building made slow but ‘steady progress. Possibly 
the high cost of construction tended to discourage private capi- 
tal. At any rate, the state granted aid to the companies, but 
in return exacted a tax in proportion to the traffic. The cost of 
the 13,600 miles of railway in existence about 1875 was about 
10 billion francs. The railway organization of France today in- 
cludes six private and one state line, together with about 12,000 
miles of local railroad—all in all about 38,300 miles. 


RESOURCES OF FRENCH COLONIES 


French colonies, mandates, and dependencies cover from four 
to five million square miles with a population of over 50 million. 
Since these possessions are scattered in many parts of the world 
they yield a great variety of products, some of which are of con- 
siderable value to commerce. But, on the whole, the resources 
of this empire await future development. 

French Equatorial Africa covers some 982,000 square miles; 
French West Africa about 1,800,000 square miles; Madagascar 
about 228,000 square miles; Morocco about 231,000 square miles; 
Tunis, 50,000 square miles; and Sahara 1,544,000 square miles. 
In addition France governs Somali Coast, the Reunion Islands, 
Kamerun, and Algeria. Possessions in Asia include Syria, Annam, 
Cambodia, Cochin China, and small areas in India and China. 
In America, France still retains of her former great empire 
Guadeloupe, Martinique, and St. Pierre and Miquelon. 

The dominions in North Africa hold out the greatest promise 
for early development. This fact is recognized by the home 
government which is encouraging the growth of commerce and 
industry. The total trade of Tunis in 1918 was 336,000,000 
frances. France, the United Kingdom, Italy, Algeria, and the 
United States were the leading participants, but France enjoyed 
the lion’s share, about 42 per cent of the total. The mineral re- 
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sources have not been thoroughly explored, but certain kinds of 
deposits have already been developed to some extent and are 
supplying materials to commerce. These include phosphates, iron 
ore, lignite, lead, zinc, and manganese. Countries to the north 
of the Mediterranean are already drawing heavily on the phos- 
phates; France and Italy are the main consumers, but shipments 
are made also to Great Britain and Portugal. Because of the 
needs of Europe there is a prospect for a great development of 
these resources. Iron ore is exported to Great Britain and to the 
Netherlands. Manganese has only recently been discovered. The 
fisheries supply sponges, tunny, sardines, anchovy, sole, lobster, 
shrimp, and octopus (of which the United States imported over 
9,000 pounds in 1918). The forest lands, which are located chiefly 
in the north and central regions, are controlled by the state. The 
area is relatively small—some 2,400,000 acres, but the stand 
contains a number of useful timbers. Cork oaks cover about one- 
fifth of the total area; scattered through the timber lands are 
Aleppo pines, evergreen oaks, cedars, junipers and carobs. Of the 
orchard products, olives are most important, but there are also 
considerable numbers of date palms, orange, lemon, and almond 
trees. 

Tunis produces wheat, barley, oats, maize, and beans, and its 
vineyards are of growing importance. Sheep raising could be 
carried on to a much greater extent than at present; little or 
no attention has been given to systematic stock raising. The 
sheep roam at large, feeding on native grasses. Goats, camels, 
and cattle are a part of the livestock equipment. The raising of 
pigs could be carried on cheaply on account of the enormous 
supply of “mast” from the cork forests; but since pork is pro- 
scribed by the Moslems little attention is given to swine culture, 
except by the European settlers. The country suffers from lack 
of labor supply and from lack of means of transportation; these 
conditions bear immediately upon a few products for which 
there is a growing demand. One of these is esparto or alfa grass. 
This plant grows wild on the hot dry plateaus which have a 
permeable soil. It has been estimated that cultivation is possible 
on at least 3,500,000 acres; but, as yet, the industry is in only 
a primitive condition. Esparto is used in the manufacture of 
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paper and cordage. At present the United Kingdom is almost 
the only consumer. 

Manufactures are still carried ‘on in a crude way, yet they 
yield a diversity of products, such as fine paper from alfa, olive 
oil, soap, rugs manufactured from domestic wool, saddlery and 
other leatherwork, basketry made mostly from alfa, perfumes, 
rugs, carpets, blankets, and fezzes. Weaving is a hand industry. 

Several towns of Tunis are northern termini of caravan routes 
which lead into the Sahara regions. The Tunisian government 
has attempted to encourage this traffic by the construction of 
public wells along the route and by the development of trails. 

Jurisdiction in Morocco is divided between France and Spain 
except for the Tangier zone which is governed in accordance 
with a convention of 1923 between France, Great Britain, and 
Spain. French control covers about 85 per cent of the area and 
population. Hitherto, Morocco has enjoyed the distinction of 
being one of the most backward industrial regions in the world 
in spite of the fact that the country is believed to be rich in 
both agricultural and mining possibilities. Under native control 
mining was prohibited, and there was no security for life and 
property. Add to this that the natives are a fanatical semi- 
barbarian people who look upon Europeans with aversion and 
one sees why this country has not attracted people of European 
stock who might have been interested in exploiting its resources. 

The country produces barley, wheat, beans, chick-peas, maize, 
oranges, lemons, dates, and figs. Cork, gums, and phosphates are 
important products. Recently, under French control, European 
enterprise has begun to develop some minerals, such as the phos- 
phates and iron ore. The city of Morocco enjoys an extensive 
caravan trade extending to Timbuctoo on the Niger River. Im- 
ports from places along the route include dates from the oases, 
Sudan ivory, ostrich feathers, and gold dust. 

Madagascar is one of the most valuable of French possessions. 
The island is a little larger than France. The population (3,500,- 
000) is made up mostly of natives with a small intermingling 
of Europeans (22,600) and Asiatics (10,500). Agriculture is the 
chief occupation. The island supplies to world commerce wanilla, 
cloves, coffee, sugar, manioc, butter beans, and mangrove bark. 
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The French have encouraged the production of cotton, rubber, 
and tobacco, and they have also been instrumental in promoting 
the mining of graphite, corundum, and mica. 


¢ 
INVISIBLE CREDITS 


As with the United Kingdom, France has enjoyed a consider- 
able income from trade with its colonies, from its ocean shipping, 
and from foreigrf investments. In 1913, however, the ocean ship- 
ping owned by French interests was less than half the German, 
and less than one-eighth that of the United Kingdom, namely, 
2,200,000 tons. But French investments in foreign countries were 
a large source of income. Nearly 25 per cent of these funds were 
invested in Russia, large amounts of French capital were in- 
volved also in Turkey, Roumania, old Austria-Hungary, and in 
Spain and Portugal. Over 4,000,000,000 francs were invested in 
Tunis and other French colonies, and about 3,000,000,000 in 
Argentine, Brazil, and Mexico, and this says nothing of invest- 
ments in Asia, Egypt, and South Africa, which brought the total 
foreign loans in 1914 to 45,000,000,000 francs.® 

More than half these funds were in state and municipal loans 
and most of the balance in railroads, mining enterprises, indus- 
tries, foreign banking, and insurance and shipping. These for- 
eign funds had accumulated steadily since the close of the 
Napoleonic wars, slowly until about 1875; and then from that 
date to 1914 there was a rapid addition to foreign claims. In 
fact, so much French capital was invested abroad that it was 
sometimes claimed that industrial opportunities at home were 
ignored and that the country as a whole suffered from the migra- 
tion of funds. A comparison of French with German and British 
foreign operations reveals the following: “Germany has a gross 
total of foreign investments of about 25 billion gold marks, with 
an offset of foreign investments in Germany of about 5 billion 
marks, leaving a net total of 20 billion marks, equivalent to about 
25 billion frances. Great Britain’s foreign holdings approximated 
4 billion pounds sterling, or 100 billion franes.” 4 


* Moulton and Lewis, The French Debt Problem, p. 22. 
‘Ibid. 
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QUESTIONS 


1. Contrast the industrial development of France with that of Eng- 
land since 1800. : 

2. Why did not France go over to the factory system as promptly as 
did England? ‘ 

3. Why did capital accumulate slower than in England? 

4, What have been the leading features in the development of French 
population during the last 50 years? 

5. If there is any considerable expansion of French industry in the 
near future, where will the labor supply come from? 

6. Discuss briefly the systems of vocational education in the European 
countries. How has this helped the industrial expansion of these 
countries ? 

7. What is the nature of the fisheries resources in the various countries 
of Europe? 

8. What measures are taken in Europe to conserve timber supply? 

9. Why has not the iron and steel industry of France, Germany, and 
England increased as rapidly as that of the United States? 

10. Discuss the forms of agricultural codperation in Europe. How has 
codperation aided in the development of industries? 

11. Name and discuss the leading features of French manufactures. 

12. What difficulties have been encountered by the French silk indus- 
try? Have any industries elsewhere in the world encountered similar 
difficulties ? 

13. Trace the rise of the artificial silk industry. What do you think 
is the future of this industry and that of natural silk? 

14. What are the leading resources of the French colonies? 

15. To what extent does France derive benefits from the invisible 
credits? 

16. Compare the magnitude (in 1914) of French foreign investments 
with those of Britain and Germany. 
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CHAPTER;XXX” 


RESOURCES AND DEVELOPMENT OF CERTAIN 
«UROPEAN COUNTRIES 


All classifications are more or less artificial, but they serve the 
general purpose of enabling us to arrive at approximate relations. 
With respect to the volume of international trade we may place 
the countries of Europe in five groups. Thus divided, the first 
group includes the United Kingdom, Germany, and France. In 
each case the total foreign trade, imports and exports combined, 
is in excess of $3,000,000,000. We might place in the second 
group Italy, Belgium, and the Netherlands. In the case of the 
members of this group the foreign trade is over one billion, but 
less than two billion dollars. The third group includes countries 
with foreign trade which ranges from five hundred million to a 
billion dollars. The countries in this class are Switzerland, 
Czechoslovakia, Denmark, Spain, Sweden, Austria, and Russia. 
The fourth group is of still smaller importance with reference to 
foreign trade, the external commerce ranging from about two 
hundred million to about five hundred million dollars. The group 
contains the Irish Free State, Norway, Poland, Hungary, Greece, 
Roumania, Jugoslavia, and Finland. In the case of the countries 
of the fifth group the total trade in each case is less than one 
hundred million dollars. This is the situation with Latvia, Bul- 
garia, Esthonia, and Lithuania. 


THE EFFECT OF POLITICAL BOUNDARIES 


One result of the late treaty of peace was the recognition of 
the racial or national ambitions of certain of the subject peoples 
of Europe, and the increase in the number of states. In many 
cases the boundaries are political and not economic. In fact, 
while the peace adjustments have in a measure satisfied the 
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political aspirations of these various peoples, they have greatly 
increased the economic difficulties. In most cases the countries 
have their characteristic money.units, and banking systems, 
national economic policies, and the relations are further confused 
by a variety of tariff arrangements. Considered as a whole, the 
European market is much less free than it was in 1913. This 
condition is even now proving a handicap upon the immediate 
development. In many cases, the twenty-five or more European 
countries are poorly supplied with raw materials and it is im- 
possible to build up a well-codrdinated economic organization. 
Many are inadequately supplied with both commercial and in- 
dustrial capital, and in many regions the workers have not been 
trained in anything but hand-labor systems of production. Per 
capita production is small, compared with Germany and France, 
and very small compared with the United States. 

The presence of numerous national borders, as a result of 
many different national economic policies, is a serious handicap 
in the development of a more orderly and effective economic 
system in Europe as a whole. Evidently two sets of values have 
come into clash, namely, the political and racial, on the one 
hand, and the economic on the other. In most cases the peoples 
of these countries have rated the former as of more importance 
than the latter. 

Thus, the economic condition of Europe is in strong contrast 
with that of the United States. Here, a great area exists under 
one national jurisdiction, and an enormous free market supplies 
one of the greatest incentives to trade. The economic organization 
of this country is as thoroughly integrated as possible and the 
various parts of the country function together with the least pos- 
sible resistance. Specialized industries may be founded in regions 
which offer the best economic advantages and the output may 
be supplied to other regions without interference of tariff bound- 
aries, and without the intervention of foreign, and sometimes, 
as in the case of Europe, hostile trade legislation. Moreover, the 
uniform facilities for trade add greatly to our opportunities for 
expansion—conditions which are denied to Europe and its various 


countries. : 
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ITALY 


The classification given above has no reference to future pros- 
pects for development. Of the three countries given in the second 
eroup, Italy possesses the greatest opportunities for expansion. 
For one thing, the large population makes the country one of 
the greatest potential markets in Europe. With a population 
of about 40,000,000 in 1926, Italy ranks with France in numbers 
and is not far behind the United Kingdom. The population is 
increasing steadily; in fact, it is growing too rapidly for absorp- 
tion in the domestic industries, and the country is confronted 
with the problem of finding occupation for its growing numbers. 
At present the problem is solved partly by emigration. From 
1913 to 1926 inclusive, Italy sent out more emigrants than any 
country in Europe, except possibly Russia. The United States 
has received large numbers; but since the War the overseas 
migrations have moved more largely to South America. In 
Europe, France now receives the largest immigration from Italy. 
From 1913 to 1926 the total emigration from Italy was 3,823,000. 
This number was about equally divided between Europe and the 
Americas. The figure given above is not a total loss of numbers 
for the reason that during this period about 1,390,000 Italians 
returned home. These returned immigrants bring back new me- 
chanical knowledge and skill and contribute materially to the 
industrial upbuilding of their home country. In many cases their 
foreign sojourn has been a period of education, of which the 
home country ultimately gets the benefit. 

As with other nations on the continent, the development of 
Italy was retarded by wars and internal political troubles. This 
country was not able to put its home affairs in order until after 
1870, and even at that time, due to the poverty and industrial 
backwardness of the people, Italy could not share in the indus- 
trial advance of some of the countries to the north and west. 
Unification paved the way for a national policy with respect 
to economic matters, and also made possible the entry of the 
country into the field of colonial expansion. In the course of 
time Italy built up a colonial empire of considerable proportions, 
although at great expense, and with no immediate prospects 
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of an adequate return. This empire in Africa consists of Eritrea, 
bordering on the Red Sea; Italian Somaliland; and Tripoli and 
Cyrenaica, bordering on the Meditérranean. 

During the last twenty-five years Italy has made remarkable 
progress in the development of industries. Agriculture is still 
the predominant interest, but factory production of silk, cotton, 
knit goods, rayon, iron and steel, and automobiles hes mde 
notable progress. During 1926 about 34,000 Italian cars were 


Isotta Fraschini Motor Co. 


The Isotta Fraschini motor works at Milan, Italy 


shipped abroad, particularly to Austria and Germany and to 
North Africa and South America. Italy is the largest European 
producer of artificial silk. From practically nothing in 1913 the 
output has grown to about 17,500 metric tons in 1926. Although 
natural silk is also one of the industrial products (50,000 tons 
of cocoons in 1926) the output no longer satisfies the demand of 
home industries and large quantities of raw silk are imported. 
Silk and its manufactures are the largest single export of* the 
country. In addition to factory products, Italy produces a long 
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list of commodities—chiefly the result of hand work—which are 
noted for their workmanship, such as products from leather, glass, 
straw, jewelry, and ornamental ware of various descriptions. 
Italy is poorly supplied with the industrial metals. Production 
of iron ore in 1926 was only 456,000 metric tons and of coal and 
lignite 1,377,000 metric tons. The country produces also lead, 
zinc, sulphur, marble, and some important building stones. Up- 
wards of 60 per cent of the people are engaged in agriculture. 
Wheat is the most«important cereal and corn ranks second in 
importance, but rye, oats, barley, and rice are cultivated, and 
potatoes and sugar beets are important crops. Italy is one of 
the largest world producers of grapes and olives, and this signifies 
that wines, olive oil, and the by-products of these industries are 
among the leading manufactures. In addition to the textiles the 
export trade includes oranges, lemons, eggs, almonds, wine, olive 
oil, marble and alabaster, soaps, essential oils, and perfumes. 


BELGIUM AND HOLLAND 


To all intents and purposes these countries form a part of the 
great industrial areas of northern France and western Germany, 
and in many respects the progress of industries in these two 
smaller countries is related to industrial activities in France and 
Germany, notably in the cases of coal, iron, and machinery. The 
magnitude of the industry of these countries is one of the re- 
markable features of industrial development in Europe. Belgium 
covers about 11,700 square miles and has a population of about 
7,800,000; and the Netherlands covers 13,200 square miles with 
about 7,500,000; and yet their industry and commerce are on a 
larger scale than is the case with a number of other countries 
which are more populous. Both countries have accumulated large 
amounts of industrial capital, and both are important investors 
in foreign enterprises. The Netherlands still retains many of 
the colonies which she obtained during the years of discovery 
and exploration, and some of these possessions have become 
important producers of commodities which the world demands. 
In addition, they contribute materially to the commerce of the 
home country. The Dutch East Indies, for example, produce rub- 
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ber, sago, coffee, tapioca, tobacco, tea, copra, and oilseeds of 
various kinds; and the Dutch West Indies are producers of 
coffee, rubber, cacao, and bananas. In the case of Belgium, the 
Belgian Congo in central Africa is rich in certain mineral prod- 
ucts, to say nothing of products of the vegetable kingdom, such 
as palm-nut and palm oil and rubber: 

Within the last few years the development of this region has 
proceeded with great rapidity. In 1925 and 1926 some 30 new 
companies were organized with a capital of 150,000,000 francs 
for the purpose of exploiting the resources of this area, and ex- 
isting companies increased their capital by 250,000,000 francs. 
One of the chief attractions is the rich copper mining area of 
Katanga, but the precious metals are also receiving attention. 
Some idea of the extent of the contemplated improvements is 
shown by the fact that in 1926 a loan of 700,000,000 franes was 
issued in Belgium, the proceeds of which are to be used for im- 
provements in the Congo, particularly in railroad building. 

Agricultural production in the home countries is necessarily 
limited, due to the small area in which the people work, but by 
intensive cultivation farmers obtain a high yield per acre. In Bel- 
gium, for example, in the years from 1920 to 1926 the yield of 
wheat was from 35 to 37 bushels and of potatoes from 250 to 
275 bushels per acre. In the Netherlands it was from 35 to 41 
bushels in the case of wheat, and from 250 to 260 bushels in the 
case of potatoes. In the United States, the yield of wheat is 
rarely in excess of 16 bushels, and the average over the last ten 
years is about 14 bushels. In the last ten years, the average an- 
nual yield of potatoes was about 101 bushels. The field crops of 
the Netherlands and Belgium include wheat, rye, barley, oats, 
potatoes, sugar beets, and flax. Both countries grow a large 
amount of livestock in proportion to their size. The Netherlands 
exports butter, cheese, condensed milk, pork products, and eggs, 
among other agricultural products. And this country is a large 
exporter of flower bulbs, and garden products. The Netherlands 
is particularly deficient in mine and quarry resources, and this 
is largely true of Belgium, except for deposits of coal and the 
rich resources of zinc. The manufacture of cotton textiles, dia- 
mond cutting, the production of flour, margarine, cacao and 
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chocolate, brick, tile, and furniture are the leading industries of 
the Netherlands. In the case of Belgium, iron and steel plate 
and window glass, and certain textiles such as linen, cotton, 
woolens, and rayon materials are among the principal manu- 
factures. 


CZECHOSLOVAKIA, SWITZERLAND, ETC. 


The countries inethe third group as outlined on the first page 
of this chapter present a varied assortment of conditions. Czecho- 
slovakia has fallen heir to practically all the sugar-producing 
area of old Austria-Hungary, and to about half the alcohol dis- 
tilleries, to nearly two-thirds of the iron-producing capacity, 
and to about four-fifths of the textile industries. The famous 
Bohemian glass industry and much of the china industry have 
come to the new country. Czechoslovakia is almost self-sustain- 
ing with respect to food products. It produces wheat, rye, barley, 
oats, corn, potatoes, hemp, and flax. It is the second largest 
producer of beet sugar in Europe. The mineral products include 
coal, iron, and graphite. The leading exports are sugar, wood 
and coal, glass and glassware, cotton and woolen goods, and 
products of iron and steel. The manufacture of glass is one of 
the oldest industries of the region. The first glassworks were 
founded in Bohemia early in the eleventh century and the in- 
dustry has been pursued with scarcely an interruption to the 
present. In recent years, competition with France, Belgium, and 
Germany has deprived Czechoslovakia of some of the benefits 
of the expanding world markets but the industry has retained 
a measure of prosperity. Gablonz ware supplies the country with 
a characteristic line of products, which include art glass prod- 
ucts, imitation jewelry, beads, and imitation pearls. Much of 
this work is the output of individual workers in the home. 
Czechoslovakia covers about 54,200 square miles and has a 
population of 14,100,000. 


SWITZERLAND 


The growth of industry in Switzerland during the last fifty 
years brought great changes in the character of the import trade 
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and in the nature of activity of the people. Since “the mainte- 
nance of the population of Switzerland is now depending on 
manufacturing industries, importations of raw materials and ex- 
portations of manufactured products have become highly char- 
acteristic of Swiss trade.” ? ‘ 

At present about 75 per cent of the products of the twelve 
leading Swiss industries are exported. In some cases the percent- 
age is higher than this figure, as with watches, embroideries, 
silks, silk ribbons, and aniline dyes. Switzerland has practically 
no mineral resources except salt and a little iron. If the country 
engages in manufacture it is therefore necessary to import me- 
tallic materials and to export finished products in payment. 
Except for small amounts of wool and natural silk of local pro- 
duction the country is also dependent on the outside world for 
textile fibers. 

Switzerland produces wheat, spelt, rye, barley, oats, and po- 
tatoes, but in all these cases home production is below consump- 
tion and importation is necessary. In the production of meat and 
dairy products the country is more than self-sustaining. In fact, 
natural conditions, including frequent rains and the nature of 
the soil, which is conducive to the growth of grass, are favorable 
to the support of milk herds. Various products of milk are the 
most important food exports of Switzerland. These include con- 
densed milk exported to France, Germany, Austria, and Italy; 
cheese exported principally to the United States and Germany; 
and chocolates, the production of which requires milk. Swiss 
scenery ought to be set down as a resource because it accounts 
for a considerable income to the people in the form of revenue 
from transportation, hotel bills, and purchases of foreigners 
within the country. There is a natural compensation for the 
lack of fuel in the splendid water-power resources which are 
now being developed on a large scale not only for power pur- 
poses in factories and light and heat, but for the operation of 
railways. 

The shortage of raw materials has forced upon the country 
the policy of producing commodities which are characterized by 


*Trade Information Bulletin No. 42, p. 2. 
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excellence in workmanship and distinction in quality and design. 
Swiss textile producers, for example, maintain a staff of experi- 
enced designers “whose business it is to keep informed as to the 
demands for new types and styles of materials and to anticipate 
the needs of the market by creating new designs and products.” 
Education of workers in their chosen crafts and the enterprise 
of the technical engineers in mairitaining production equipment 
fully abreast of the times have helped to give Swiss textile 
manufactures a rfiarket in all parts of the world with the result, 
also, that Swiss export trade in textiles “is dependent to only 
a small degree on political or economic developments in indi- 
vidual countries.” ” 

The policy of featuring excellence of product also charac- 
terizes the manufacture of watches. Watchmaking in Switzerland 
was originally a home industry, and although there has been 
some tendency to employ factory methods, the establishments 
are still small. The Swiss government “exercises a certain control 
over the watch industry. With the assistance of the Government 
a number of technical schools for the training of workmen have 
been established, which have played a large part in establishing 
the high standard of the Swiss product. The government also 
maintains well equipped laboratories at Neuchatel and at 
Geneva, where the finer watches and precision instruments are 
carefully tested and where their accuracy 1s officially certified.” ° 

It may be gathered from what has been said above that the 
export trade is composed largely of a number of specialized 
commodities which are the product of peculiar taste or skill in 
workmanship. Some of the leading exports are watcnes and 
clocks, silk fabrics, embroideries and laces, machinery and motor 
cars, cotton fabrics, silk ribbons, instruments and apparatus, 
cheese, condensed milk, and chocolate. 


DEN MARK 


In some important respects the problem of Denmark is like 
that of Switzerland, namely, the lack of essential raw materials. 


7 Tbid., p. 26. 
*Tbid., p. 29. 
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The lack of coal and iron is notable, and there are no important 
sources of water power to make up for the shortage of fuel. With 
reference to area and population, Denmark and Switzerland are 
in about the same relative position. Denmark covers about 16,500 
square miles with a population of 3,400,000, and Switzerland 
covers 15,900 square miles with a population of 3,900,000. Den- 
mark, however, has cast her fortunes with agriculture; manu- 
factures are of little importance except the production of pork 
and its products, condensed milk, sugar, margarine, cement, 
bricks, and Danish porcelain manufactured from local clays and 
from kaolin imported from Norway. The fisheries are of some 
importance. The exploitation of the waters of the North Sea for 
herring, whiting, and cod provides an occupation for a number 
of people. Denmark engages to some extent in shipbuilding. In 
1926 about 1,000,000 tons of shipping were owned in the coun- 
try. The products of agriculture constitute the principal items 
of export, amounting to about 70 per cent of the total. The most 
important articles are pork, bacon, butter, and eggs. The de- 
velopment of the livestock industry has been discussed in a 
former chapter.* 


SPAIN AND PORTUGAL 


We have seen in the chapters on mineral resources that Spain 
is well provided with certain minerals such as iron, zinc, lead, 
and mercury and possesses considerable supplies of coal. De- 
posits of tin are scattered in some of the northern regions, but 
they cannot be extensively developed at present in competition 
with the product from Bolivia and the Malay states. Copper, 
also, which occurs in the southwest, labors under the competitive 
handicap. The iron ore is extracted mainly for export. Ship- 
ments are made from Bilbao and Santander to various European 
countries. The development of the minerals is carried on largely 
by foreign capital and the materials are developed for the bene- 
fit of foreign industries. As yet Spain consumes only a small 
portion of the products of her mines. 

Spain is not well supplied with timber. The oak and beech 
Fa a ape lcs sa 


*See Chapter XVI. 
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are important trees along the slopes of the Pyrenees, and the 
cork oak thrives in the southwest. The cork oak is especially 
important in Portugal. Fishing is of importance in both countries, 
sardines, anchovies, and tunny being the leading varieties. With 
a few exceptions, manufactures-in both countries are of little 
or no importance. Barcelona is known for its textiles, Valencia 


Publishers Photo Service 


Cork coming to market in Spain 


for its manufacture of silks, and Jerez for the production of 
sherry; and in Portugal, Oporto is known for its trade in port 
wine. The cereal crops of both countries include wheat, oats, and 
rye. Spain produces oranges, lemons, and figs, and the production 
of grapes and olives forms the basis of important industries. 
The industrial backwardness of Spain is remarkable in view 
of the enormous advantages the country possessed several cen- 
turies ago when her great colonial empire gave her unusual 
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opportunities for trade, and when the new American gold was 
supplying a stimulus to industry in other countries. Unfortu- 
nately, Spain was afflicted with some of the industrial diseases 
which troubled her colonies, namely, apathy, of the ruling classes 
with respect to industrial matters, antipathy towards industrial 
and commercial pursuits among those who might have been 
the industrial leaders, and the impoverishment of the country 


Swedish State Railways 
A hydroelectric development in Sweden 


by wars. Widespread illiteracy, lack of industrial capital, and 
lack of means of transportation are among the present difficul- 
ties. There are at present only 9,800 miles of railways in the 
country, which cover about 195,000 square miles. The present 
population of Spain is about 22,000,000. 


NORWAY AND SWEDEN 


Lumbering and fishing are important industries in both coun- 
tries. More than half of Sweden is covered with forest’S. Pine 
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and fir are the most important timbers, but oak and beech are 
of some importance in the southern part of the country. The 
methods of developing the lumber resources have been discussed 
in a former chapter. Although Norway possesses deposits of iron 
and copper, the resources are not abundant enough for extensive 
development at present. Sweden possesses more important sup- 
ples of iron, copper, lead, and zine. Iron ore is developed to 


a 


Norwegian Government Railways 


Drying fish in one of Norway’s many small harbors 


some extent for local use, but the larger part of the product is 
exported to other countries. Both countries possess important 
water-power resources, which are being gradually developed 
partly in connection with the electrical-chemical industries. Both 
countries engage in the manufacture of lumber and timber prod- 
ucts, match making, and shipbuilding. Norway exports chiefly 
fish, lumber, wood pulp, and paper. In addition to lumber, wood 
pulp, and paper, Sweden exports iron ore, iron and steel, and 
machinery. 


~ 
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AUSTRIA 


This country has been one of the greatest sufferers in Europe 
from the aftermath of wars. As an outcome of the late War 
the territory has been reduced to 32,200 square miles with a 
population of about 6,700,000. 

As a result of the postwar readjustments of territory, the 
country has lost some of its valuable resources and industries, 
and is deprived of its former advantages of integration under 
a single jurisdiction. Some minerals, such as iron, lignite, anthra- 
cite, copper, zinc, and lead, remain within the present territory. 
A little more than one-third of the country is covered with for- 
ests. The manufactures include cottons, woolens, glass, paper, 
and iron and steel. The foreign trade is chiefly with the near-by 
countries. 


HUNGARY 


Agriculture is the principal occupation of the people of this 
country. The farmers produce the ordinary cereals, and there 
is usually a considerable surplus for export. This is particularly 
the case with wheat which is one of the chief exports. Foreign 
shipments include also animal products, eggs, poultry, flour, 
sugar, and wool. With the exception of the production of elec- 
trical equipment the manufactures are only of local importance. 
The country has no mineral resources except lignite and small 
deposits of iron ore. Hungary covers about 35,800 square miles 
with a population of 8,400,000. 


POLAND 


It can hardly be claimed that Poland suffered from German 
or Russian domination. The areas which are now brought to- 
gether in the new Poland have shared in the economic progress 
of the past thirty years. Reéstablished as the result of the War, 
the country contains about 12,000 miles of railway and many 
of its resources have already been highly developed. Galicia, 
recovered from Austria, contains valuable salt and petroleum 
resources; the rich coal fields of Upper Silesia were awarded to 
Poland in 1922. With an area of nearly 150,000 square miles, 


CERTAIN EUROPEAN COUNTRIES 599 


Poland is now one of the largest countries in Europe. The popu- 
lation in 1921 was 27,100,000. In addition to the valuable de- 
posits of coal and petroleum the new country contains the third 
largest potash resources in Europe, and one of the richest zinc- 
producing areas in the world..About 24 per cent of the total 
area is under forests. The new country.is therefore fairly well 
supplied with industrial materials. Agriculture is now the lead- 
ing branch of industry. Possibly two-thirds of the population are 
engaged in farming. Rye and oats are the leading cereal crops; 
wheat and corn are of minor importance. Potatoes, sugar beets, 
linseed, and flax are important products. 


BULGARIA, ROUMANIA, LATVIA, ETC. 


Most of the otHer smaller countries in Europe are engaged 
mainly in agriculture. In some cases they possess local supplies 
of certain minerals. Manufacturing is largely a home or shop 
enterprise. Most of these countries contain great possibilities for 
development when the proper economic conditions are supplied. 

Bulgaria exports attar of roses, skins, hides and furs, and 
copper matte. Roumania is the second largest producer of 
petroleum in Europe. The manufactured products of petroleum 
are among the chief exports. Roumania also sends abroad wheat, 
oats, barley, corn, and flour. The exports of Latvia and Esthonia 
are mainly agricultural products. Practically the whole export 
trade of Finland is in wood, rough timber, wood pulp, and paper. 
Finland ranks second to Russia in timbered area. About 90 per 
cent of the country is under forests comprising about 76,000,000 
acres. Farming is the leading occupation in Greece. The cereals 
are grown only for domestic consumption. Leaf tobacco is the 
main export, and the next in rank are currants, olive oil, wine, 
raisins, olives, and figs. Small quantities of emery, magnesite, 
iron, and lead ore are produced for export. 


RUSSIA 


If abundance and variety of resources, or even potential mar- 
kets, were the immediate conditions for economic advance, Rus- 
sia would be one of the leading industrial countries of Europe. 
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But hitherto, political and social conditions have largely deter- 
mined the character of economic development. During the hun- 
dred years or more that modern economic and political ideas 
were making rapid progress in western Europe the rulers of 
Russia adopted the conscious policy of excluding the new 
thought from their empire. They feared that freedom would 
undermine the nation, and they believed that the safety of the 
country depended on keeping the people ignorant. Alexander I 
(1801-1825) began his reign in a hopeful manner by encouraging 
the development of more liberal ideas. He revoked the decrees 
of the previous ruler which had prohibited Russians from travel- 
ing abroad and which excluded foreign publications. Under the 
new régime several new universities were established and govern- 
ment aid was granted to scholars. But this proved to be only a 
brief intermission in the reign of autocracy. Later, Alexander 
caught something of the spirit of the Congress of Vienna; he be- 
came apprehensive of revolutions; he got rid of his liberal ad- 
visers and returned to the policy of his predecessors. Among 
other things, the teaching of modern science in the universities 
was prohibited and students were forbidden to attend German 
universities. 

Internal affairs offered no more stimulus to development than 
foreign relations. Roads were intolerable and the streams offered 
the only means of carrying the small surplus of certain regions 
to market. Until the liberation of the serfs in 1861 millions of 
peasants were bound to the soil. Although the decree of 1861 
alleviated conditions to some extent it left the serf a kind of 
ward of the government. He was still bound to the land and 
could not depart except by permission of the government. ‘The 
landlords surrendered a portion of their estates to the peasants, 
but this did not become the property of individual owners, but 
was vested in the village community as a whole. The land as- 
signed to each village was to be periodically redistributed among 
the various families of the community so that, aside from his 
hut and garden, no peasant could lay claim permanently to 
any particular plot of land as his own.” > Meanwhile, the rebel- 


*Robinson and Beard, The Development of Modern Europe, Vol. II, 
p. 273. 
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lious attitude which existed among many of the Russian people 
was not conducive to an orderly development of industrial 
affairs. 

Russian industrial policy began to take on a more modern 
aspect about 1891 with the appointment of Witte as minister of 
finance and commerce. He saw that national strength lay in a 
well-rounded development of ¢conomic activities. He encouraged 
the founding of new,enterprises and offered facilities for the in- 
vestment of foreign capital. The latter condition was necessary, 
for the country itself could not supply the means for rapid in- 
dustrial expansion. Mining enterprises were developed, and in 
the course of time, capital was invested in textile, mechanical 
iron and steel, and other industries. 

Russia was one of the last of the great powers to take a serious 
interest in railroad building. In 1897 the Empire possessed only 
13,000 miles; but subsequently railway expansion was pushed 
more energetically; at that, the mileage of Russia today, in a 
territory which covers 8,189,000 square miles, is only 46,300 
miles. One of the most extensive enterprises was the building of 
the trans-Siberian railroad, begun in 1891 and completed for 
travel in 1900. Russia could not accumulate the capital for in- 
vestment in railroads and it was necessary to borrow in foreign 
markets. The late War and the present experiments with eco- 
nomic reform have checked the progress of former years, but 
the country has enormous possibilities for economic development 
when the proper economic conditions are supplied. 

The empire-building processes of Russia have been somewhat 
obscured by the fact that most of the new territory acquired was 
adjacent to the old. To a large extent, control has merely ex- 
panded into continuous areas. Russia controlled very little out- 
side the great land mass known as European and Asiatic Russia. 
No one can guess what the outcome of the present political and 
economic experiments will be, but we can say that if the 8,000,000 
square miles which now constitute Russia are consolidated into — 
one economic organization it will constitute in time the most 
powerful industrial empire in the world. The dominions of Britain 
and France are scattered over the world, and therein lies a weak- 
ness, but those of Russia exist in one continuous stretch of 


602 ECONOMIC RESOURCES AND INDUSTRIES 


territory which in time may be brought together into a great 
economic organization. 

The physical resources of this territory are not only widely 
diversified but in many cases particular resources exist in great 
abundance. The mineral deposits of Asiatic Russia, and for that 
matter, of the European part as well, have not been adequately 
surveyed, but present information indicates that this area con- 
tains all the leading industrial minerals in great abundance. In 
addition, there are many thousand square miles of unoccupied 
farming lands which are not unlike those of the central portion 
of the United States, and the requirements for development are 
the same, namely, transportation facilities, immigrants, capital, 
and enterprise. 

Russia contains a great variety of mineral resources. Hitherto 
the coal resources in the basin of the Donetz have received 
the greatest attention. This field covers ‘“‘an area of 16,000 square 
miles, the seams varying from 1 to 7 feet in thickness. There 
are about 200 seams of coal in the field, with a total depth of 
14,000 feet. Of these from 25 to 40 are workable.” ® Large quanti- 
ties of coal exist also in the Ural Mountains, in the Caucasus, 
and in the province of Moscow. The deposits in the Urals have 
been only slightly developed. They are at a great distance from 
the largest consuming centers, and at present, lack of transporta- 
tion renders these sources inaccessible except for industries in 
the near neighborhood. The coal of the Caucasus areas is poor 
in quality but it exists in large quantities. Siberian resources are 
believed to be extensive, but there has been little or no need 
for exploitation, nor even for surveys. 

Although iron ore does not exist in great masses as in a few 
places in western Europe and the United States, Russia contains 
many scattered deposits. In the aggregate these resources amount 
to an important supply. The resources which have been most 
extensively developed are in south Russia, where the metallic 
content is high. The best ores “average 70 per cent pure, and 
the chief sources of supply are the Krivoi-Rog mines, about 100 


miles inland from Nicolaief.’* Estimates of the extent of the 
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deposits range from 85,000,000 to 200,000,000 tons. Under the 
old régime the iron trade of Russia was in the hands of the 
“Prodamet” trust, composed of some thirty leading iron enter- 
prises of Russia. 

Copper exists in the Urals, in the Caucasus, in western Siberia, 
Turkestan, and other places. Extensive deposits of manganese 
are found in the Caucasus. Platinum, gold, and silver occur in 
the Urals. Hitherto, Russia has been the chief source of supply. 

Since 1860 Russfa has ranked second as a world producer of 
petroleum. The Baku fields in western Transcaucasia are still 
the chief Russian source, but this area has begun to show signs 
of exhaustion. Other districts give promise of a large output, as 
with the Grozny area north of the Caucasus, and the Maikop 
field on the western edge of the Caucasus range. The forests 
constitute another important resource. Russia contains one of 
the largest sources of timber in the world, covering possibly 
600,000,000 hectares in the Ukraine, Transcaucasia, White Rus- 
sia, and Asiatic Russia. The stand includes pine, spruce, larch, 
oak, ash, and beech. Under the present régime the State is the 
sole owner of forest lands. 

In the absence of adequate railway service Russia has the 
compensating advantage of an extensive waterways system, 
which, including rivers, lakes, and canals, affords about 180,000 
miles of navigation. Upwards of one-third of the freight of the 
country moves over the waterways. The Volga system is the 
most important, covering about 19,000 miles of navigable streams. 
Since the Volga flows into the Caspian Sea it has been necessary 
to find another outlet for much of the traffic of this stream and 
this is accomplished by transferring river freight to railroads at 
Tsaritsin and thence to the Don River, which empties into the 
Sea of Azof, an arm of the Black Sea. Canals connect the Neva 
and the Volga, the Vistula and the Dnieper, and the Dvina with 
the Dnieper. 

The agricultural resources are the greatest asset of the coun- 
try. Russia produces large quantities of wheat (809,000,000 
bushels in 1926), rye (897,000,000 bushels), barley (260,000,000 
bushels), and oats (903,000,000 bushels). The fields also yield 
linseed, flax, fiber, hemp, potatoes (1,800,000,000 bushels in 
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1926), sugar beets, tobacco, and cotton. In 1926 the farms of 
the country contained 60,000,000 cattle, and 102,000,000 sheep, 
to say nothing of large numbers of horses, swine, and goats. 

Codperative organizations existed long before the late War, 
and whatever may have been the original intention of the revolu- 
tionary government, these societies are now recognized as an 
essential part of the Russian economic system. The codperatives 
are divided into two great classes, namely, the consumers’ or- 
ganizations, which serve mainly the urban population, and the 
agricultural societies, which are highly developed in some of the 
agricultural regions. They handle the marketing of such products 
as butter, potatoes, fruits, and flax. The All Union Cooperative 
Bank serves the general banking needs of the codperative societies. 

Soviet plans for ownership and operation of industries have 
changed from time to time. At the time of the Bolshevik revolu- 
tion the Soviet authorities took over all property belonging to 
private owners. The status at present is indicated in the follow- 
ing statement: 


Although the state continues as the owner of all major factories and 
exercises wide-reaching control, the system is gradually gaining ground 
by which the factories are put on a profit-and-loss basis. They are ex- 
pected to produce, in accordance with instructions, constantly increas- 
ing quantities and to sell at fixed prices, but none the less make a profit. 
As a matter of fact, the profits earned by the so-called manufacturing 
trusts are inconsiderable; their debts to the state, to the banks, and 
even to their own workers for wages in arrears are constantly increasing. 
In striving for maximum production quality of product often suffers, 
With the increasingly independent attitude of labor the mills have ta 
contend with inefficiency and lack of discipline of employees and unrea- 
sonable demands. Urged by the state to economize, to lower overhead 
charges, and to reduce prices, mill managers are hampered by restric- 
tions of many kinds and, as a matter of fact, find themselves unable to 
control market prices, which tend constantly to rise. What the Russians 
speak of as the scissors—discrepancy between the peasants’ selling and 
buying prices—is again causing great concern, the gap growing larger 
in spite of the government’s efforts.® 


Among other features of the present system we should mention 
the grant of concessions to foreign capitalists. The government 
ee ae ee ee ee ee 


“Commerce Year Book, 1926, Vol. II, p. 463. 


CERTAIN EUROPEAN COUNTRIES 605 


exercises close supervision over the concessionaires—to such an 
extent that many of these grants have proved unprofitable. The 
lack of capital within the country to develop resources and 
industries makes foreign exploitation necessary. The Germans 
have been among the largest recipients of grants, but some Eng- 
lish and American capital has entered Russia under the con- 
cession plan. An American company, for example, is developing 
the manganese resources in the Caucasus. 

The government Controls foreign trade mainly through monopo- 
listie corporations which have the exclusive right to trade in 
certain commodities. It is needless to say that the present au- 
thorities have departed from the plans of the group which held 
power in 1920. In many respects the system seems to be coming 
back to a modified private ownership under strict regulation by 
the State with respect to wages, prices, and working conditions. 


QUESTIONS 


1. What effects can you assign to political boundaries in the develop- 
ment of industry in Europe? 

2. Is the absence of a free market throughout Europe a serious handi- 
cap to the economic development of this area? 

3. Contrast Europe and the United States in this respect. 

4. Discuss the population problem of Italy. 

5. What features characterize the economic growth of this country? 

6. In what respects is Italy handicapped by lack of raw materials? 

7. Is any considerable amount of Italian capital invested abroad? 
Contrast with England, France, and Germany, and account for the 
differences. 

8. Account for the industrial growth of Belgium and Holland. 

9. Discuss the leading features of Swiss industry. 

10. Explain how the shortage of raw materials has affected the indus- 
trial policy in Switzerland. 

11. Account for the features of industry in Denmark. 

12. Why have Spain and Portugal been industrially backward? 

13. Why has not industrial growth in Russia kept pace with that in 
western Europe? 

14. Estimate the effect of political institutions on industrial progress 
in a country. 

15. Estimate the industrial future of Russia. 

16. Do you think that foreign capital must play an important part 
in the development of Russia? Why? 
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CHAPTER. XXXI 
RESOURCES AND. INDUSTRIES OF ASIA 


It is remarkable that Asia which contains some of the oldest 
inhabited regions in the world should lag so far behind America 
and western Europe in industrial development. Possibly an- 
tiquity is itself a factor in this backwardness, for over much of 
the continent people have been bound by custom and tradition 
to such an extent that progress has been impossible. The retard- 
ing influence of religious, and even of philosophical, doctrines, 
played a part for centuries in preventing the introduction of 
new ideas, and in encouraging people to be contented with what 
they had. Although Portuguese trading vessels began to visit 
Japan in 1542 and continued to trade until about 1639, the 
empire was practically closed to outsiders until the negotiation 
of treaties by Commodore Perry in 1854 and by Admiral Sterling 
in behalf of Great Britain in the same year. 


THD GENERAL CHARACTER OF INDUSTRY 


Here and there where a region has been touched by western 
ideas the old forms of industry are passing away and industrial 
life is beginning to be modeled on the mechanical systems and di- 
visions of labor of the West. But the regions in which this devel- 
opment has taken place are small in proportion to the total area 
of Asia. The factory system has made notable progress in Japan 
in the last thirty-five years; more recently, factory methods 
have been introduced into a few places in China, and the same 
system is making rapid progress in a few places in India, as in 
Bombay and Calcutta. Modern commercial methods are begin- 
ning to revolutionize trade in an even larger area; and western 
political and social ideas are changing life and thought in many 
of the older regions. But it is a long step from the new idea to 
the type of industry and social life which it ultimately produces. 
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Men can be trained to modern economic methods only after 
years of experience, and time is required to develop railways, 
to open resources, and to raise people to a standard of living 
where their purchasing power creates considerable home markets. 

One indication of the backwardness of Asia is the lack of 
railway transportation; in 1926 the total mileage was only 
68,300. More than half of this was in India. Japan contains 
about 10,400 miles of railway, China about 4,700 miles, Turkey 
2,100 miles, Persia less than 200 miles. Some of the rivers have 
been important means of transportation, as the Hwang Ho and 
the Yangtse-Kiang of China, and the Ganges and Brahmaputra 
of India. The Ob, Yenisei, and Lena, rivers of Siberia, although 
of great length, have little present commercial importance. The 
Irrawaddy of Burma carries an active trade and this is true of 
the Mekong which flows through Siam and Cambodia. In western 
Asia, the Tigris and Euphrates have only limited commercial 
possibilities. Vast portions of Asia are served only by roads, 
and in many cases only by trails. Transportation is not a cure 
for industrial backwardness; it is only one of the agencies 
which make for progress; but as long as people are not served 
with adequate means of shipment, there is little or no terri- 
torial specialization of industry, and communities make their 
living in about the same way and produce about the same com- 
modities. Why are railroads not built more rapidly in the densely 
populated areas of China, where one would expect that a great 
volume of traffic would make the enterprise yield immediate 
profits? The reader might try to give the answer—which, inci- 
dentally, contains the explanation for much of the industrial 
backwardness of this country. 

In a former chapter we have discussed the resources and 
industries of India. In this chapter we shall discuss industrial 
conditions in Turkey, Persia, China, and Japan. 


TURKEY 


There is no doubt that the failings of the human resource 
largely account for the retarded development of Turkey. The 
economic characteristics have been described as follows: 
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The Turk, who thus defies analysis as a race, is equally interesting as 
an individual. He is sober, physically clean, and self-respecting; he is 
fatalistic and improvident. As a business man he is trustworthy but in- 
experienced. He has never in the past resorted to trading for his liveli- 
hood, but has confined his expenditure of effort to administrative and 
military activities and to agricultural pursuits. However, the wholesale 
abolition of government offices by the present Republican régime, the 
prevailing economic distress in Turkey as a whole, and the forced or 
voluntary departure of the Greek, Armenian, and Jewish producers and 
traders are driving increasing number of Turks into the business world.’ 


Pure races would be difficult to find anywhere in the world, 
but the Turk seems to have had more than his share of the 
blending. He has intermarried with all his neighbors irrespective 
of origin or religion and thus the complex includes a varied 
assortment of peoples. 

Turkey covers about 283,000 square miles, including about 
9,000 square miles in Europe. The population is estimated at 
about 13,000,000. The activities of the people are mainly agri- 
cultural and pastoral. But the system of agriculture belongs to 
some of the ages of the past. Modern farm machinery is being 
introduced gradually but 


a great part of the plowing is still done with an ox-drawn metal-tipped 
stick. Artificial fertilizers are not used at all, and even natural manure 
is not properly used. A crude sickle still serves extensively for harvest- 
ing, and the grain is generally separated on the threshing floor of beaten 
earth by means of the ancient drag incrusted with flint. Passable roads 
and highways, railways, and irrigation are in their infancy. Agricultural 
instruction is beginning, however, and taxation is less grinding since the 
removal of the tithe. 


The land system has had much to do with the backward state 
of agriculture. Farms are usually small, ranging from 2 to 25 
acres. In many cases the peasant has lost his independent status 
and has become a laborer, cultivating the land on shares with 
the owner. The “squire’s” portion is to supply the seed, and the 
peasant does the work of planting, cultivating, and harvesting. 


The landlord is repaid his loan, taxes are deducted, and the 


*G. B. Ravndal, Turkey, Trade Promotion Series, No. 28, p. 20. 
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remainder is divided between landlord and tenant. Hitherto the 
burdens of taxation have nearly ruined the peasant. He paid 
the tithe, and land, road, and school taxes, and in addition he 
was subject to military requisitions. There was no wonder that 
he kept as close as possible to his personal requirements, for 
any excess was taken away either by the landlord or by the 
tax gatherer. The system of collection rendered the tax system 
all the more vicious. Taxes were farmed out; that is, the right 
to collect was sold to individuals who exacted from the cultivator 
all the traffic would bear. Fortunately, under the new régime, the 
peasant is to receive some relief from this burden. But the prob- 
lem still remains of putting the land in the hands of the actual 
cultivator and of providing him with the credit to carry on his 
work. 

Wheat is the most important cereal crop—152,000,000 bushels 
in 1913. The country also produces barley, oats, millet, rye, corn, 
and canary seed. Turkey produces most of the common vege- 
tables including broad beans, chick-peas, lentils, kidney beans. 
vetch, onions, and garlic. Tobacco is one of the most important 
commercial crops. It was introduced indirectly from America 
and became a factor of economic importance about 1685. Farmers 
pay particular attention to the quality which is demanded by 
American manufacturers of cigarettes. About 70 per cent of 
the output of the Samsun and Smyrna districts is exported to 
the United States and the remainder is sent to Egypt and to 
various European countries. Turkish tobacco differs in important 
respects from the American product. Turkish leaf is much smaller 
than the American, the average size being from 3 to 4 inches in 
width and length. Moreover, the leaf is thin, a thousand or more 
being required to average a pound weight. But the most “marked 
difference is in taste—the pungent, spicy aroma being distinctly 
different from the American type.” 

Turkey has produced cotton for many years. The staple is 
short and rough but it meets the milling requirements of a 
number of European countries. The product is exported to Italy, 
France, Spain, Germany, and in recent years small quantities 
have been consumed in the United Kingdom. The Turkisli gov- 
ernment has employed American experts to show how American 
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seed can be grown more successfully. Turkey produces an amaz- 
ing variety of products, which is an indication of what might 
be expected when the country is supplied with the proper eco- 
nomic conditions. Some of the other products are opium; poppy 
seeds, from which oil is extractéd; olives; linseed; flax; licorice 
root; caraway seeds; mustard; gum tragacanth; attar of roses; 
and certain vegetable dye and tanning materials including mad- 
der, sumac, valonia, saffron, and gallnuts. Figs, raisins, walnuts, 
filberts, almonds, pistachios, and pignolias (the edible seeds 
of the pine cone) are among the exports. 

The forest resources are considerable. The most important 
trees are the pine, oak, hornbeam, fir, cedar, and beech, but the 
forests contain smaller numbers of poplar, juniper, chestnut, ash, 
valonia oak, linden, and cypress. Among all the resources of 
Turkey the forests have aroused “the least interest and suffered 
the most neglect.” § 

There is no doubt that Turkey contains a variety of mineral 
resources, but there is little or no accurate information concern- 
ing the extent and composition of the deposits. Some resources 
were worked in early historical times and have been long since 
abandoned. The ‘‘ancient pits and half-buried mounds of scoria’”’ 
bear testimony to the fact that the copper deposits were worked 
centuries ago possibly by the “mysterious but presumably highly 
civilized Hittites who once made Asia Minor their home.” The 
Pheenicians are believed to have mined copper at Argana, a small 
town 40 miles north of Diarbekr, 4,000 years before the Christian 
era. “Anatolian gold enriched also Priam of Troy. This is the 
country of the mythical Golden Fleece, and the habitat of 
the ancient Chalybes who are held by tradition to have first 
developed metallurgy. Silver working is a time-honored indus- 
try throughout the country, and copper, iron and manganese have 
played their part in the manufacture of weapons down through 
all the belligerent history of the descendants of Osman.” ¢ Croesus 
is said to have acquired his riches by bartering Ionian gold for 
Athenian silver in the market of Ephesus, and by selling the 
metal again in Greece at great profit. 


> Ibid., p. 116. 
*Ibid., p. 127. 
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Although the extent of the deposits are as yet unrevealed, 
Turkey contains coal, lignite, lead, copper, manganese, and iron. 
One of the world’s greatest sources of natural emery is in a 
small area in the vilayets of Aidin and Meéntesheh in western 
Anatolia. These deposits were discovered about 80 years ago by 
the American mineralogist, John Lawrence Smith. The develop- 
ment of substitutes, such as carborundum and corundum have 
thus far had little effect on the demand for the natural product. 

Until the discovery of chrome in New Caledonia and Canada, 
Turkey produced more than half the world supply. The ore con- 
tains from 40 to 55 per cent chrome oxide and is used mainly in 
the production of chrome steel. Deposits in the Brusa region 
are estimated to contain about 10,000,000 tons, and are among 
the world’s greatest known resources. Other chrome deposits are 
found in the Makri and Adana regions. The manganese resources 
of Turkey have received little attention, due to the lack of 
transportation and to competition from Russia, Brazil, and India. 
Turkey contains deposits of zinc, mercury, antimony, arsenic, 
and gold and silver, but as with other metallic resources, the 
quantities are unknown. The development of petroleum may 
become in time an important enterprise. This commodity prob- 
ably exists in eastern Anatolia in connection with the oil fields 
of Russian Caucasus and of Persia. 

Meerschaum, a fine white clay—called by this name because 
it was supposed to be the petrified seum of the ocean—is one 
of the unique products of Turkey. One of the largest sources 
in the world lies not far from the Anatolian railroad. Some of 
the sources have been worked for more than 2,000 years. Methods 
of exploitation are still primitive. The principal tools are a pick, 
basket, and windlass to hoist the material to the surface. Native 
traders polish the substance, rub it with paraffin, and grade 
and pack it for the market. 

Manufactures in Turkey are mainly of the home and shop 
variety. They include cottons and woolens, rugs, carpets, shawls, 
silk and linen fabrics, and to some extent embroideries and laces. 
Home industry produces also a vast variety of bazaar and 
specialty articles such as lamp shades, decorations, embroideries, 
kimonos, Brusa towelings, meerschaum beads, mosaic necklaces, 
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ivory and alabaster goods, to mention only a few of the products. 
The Turkish rug industry is of minor importance compared with 
that of Persia and other central Asiatic regions. Turkey has 
reaped much of the reputation, and not a little of the profit, 
from the sale of Oriental rugs because of the accessibility of 
Constantinople as a collecting and selling point, and because of 
the enterprise of European’and American buyers. Through this 
city passed much of the trade in Persian, Caucasian, and Turko- 
man rugs and carpets, to say nothing of the products of Afghan- 
istan and Baluchistan, which arrived by way of the Persian 
Gulf. 

The new government of Turkey has set its face towards in- 
dustrial development, encouraged if necessary by governmental 
aid. The government recently passed the “stimulation of indus- 
try” law which provides, among other things, relief from some 
of the burdensome taxes. Raw materials which cannot be pro- 
duced in the country are also exempted from import duty. On 
the other hand, heavy import charges are placed on certain 
manufactures. The outlook for the success of the new program 
has been affected partly by the exodus of the non-Moslem ele- 
ment in Turkey. This loss is indicated by the fact that in 1915 
the Greeks, Armenians, and Jews furnished upwards of 75 per 
cent of the capital and 85 per cent of the labor employed in 
Turkish industries. The Turk has been backward in the de- 
velopment of trading and manufacturing enterprises and it is 
not probable that new instincts can be imparted by legislation. 
This loss of industrial population is therefore a serious matter. 
Moslem elements which have returned from Greece, under the 
arrangement for exchanges of population, are mostly farmers. 
While they bring in additional labor and skill in the cultivation 
of tobacco, they add nothing to the industrial ambitions of the 
new government. On the other hand, the Greeks who have been 
expelled from Turkey have carried home new industrial knowl- 
edge and have added to the industrial population, and have 
contributed to the manufacture of certain textiles. From the 
point of view of manufacturing prospects Turkey lost by the 
exchange. 
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PERSIA 


Persia is one of the countries ‘which has been left behind in 
the rush of modern industrial progress. Centuries ago this coun- 
try was the home of a busy industrial and trading people, but 
nothing remains to suggest the enterprise or the prosperity of 
the past. The country is somewhat smaller than that portion of 
the United States east of the Mississippi River, namely, 628,000 
square miles, and contains a population of about 10,000,000. 
About 90 per cent of the people can neither read nor write. 
At present the total number of students in the country is only 
96,000. Agriculture is the main occupation. The chief products 
are wheat, barley, rice, tobacco, opium, gums, cotton, and silk. 
Exports include rice, almonds, dates, raisins, tea, silk, cotton, 
wool, gum tragacanth, carpets, and rugs. The development of 
the petroleum resources has raised petroleum and its products 
to the principal export of the country. Prior to the War, Russia’s 
capital was used to stimulate the production of cotton; English 
capital has been largely employed in the development of 
petroleum; and credits from various foreign countries have 
largely financed the trade in rugs. The production of petroleum 
is in the hands of the Anglo-Persian Oil Company which ex- 
tracted about 4,500,000 tons of the crude product in 1925-1926. 

So far as the outer world is concerned, rugs are the only im- 
portant manufactures. Hand processes prevail in the preparation 
of the material and in the manufacture of the products. The rug 
industry was based originally on certain needs of the people. 
Domestic uses made the rug a necessity rather than a luxury, as 
in the outer world. These commodities served as prayer mats, 
divan covers, hearth rugs, sleeping blankets, and saddle mats. 
With the appearance of a foreign demand the production of 
rugs became a commercial enterprise. Years of experience have 
given the workers great skill in manufacture. Processes and 
designs differ from region to region. The methods of dyeing have 
also been learned by years of experience, and not a little experi- 
menting has been required to learn what dyestuffs are best suited 
for the work. Only vegetable materials are used, such as,indigo, 
saffron, orchil, coccus, and madder. The wool is carefully se- 
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lected not only with reference to the locality where it is produced, 
but also with regard to certain parts of the fleece which are 
supposed to yield the best results. Rug making is a kind of 
cottage industry and the process of production is very slow. 
The income of the workers is remarkably small compared with 
the prices which are paid for rugs in the foreign markets. The 
household worker would have just cause for complaint if he 
knew the ultimate selling price of his product. Thus the $10,- 
000,000 which was ‘the value of carpets and rugs exported from 
Persia in 1925 had little or no reference to the total amount 
which these commodities commanded when they reached Ameri- 
can and European consumers. 


SIBERIA 


Siberia has been characterized as “the largest world area await- 
ing development.” ® And it has been added that 


Western Siberia is one of the greatest areas of level fertile farm land 
awaiting development in all the temperate cereal-producing regions; 
eastern and southern Siberia is a great forest region, immensely rich in 
minerals, and already famed for its fisheries and furs. The climate of 
these regions is not dissimilar to that of Minnesota and the Dakotas. 
With hardly lower temperatures, it is drier; and with many more hours 
of sunshine per annum, the effect of the more northern latitude is con- 
sequently modified. 


Siberia contains about 5,000,000 square’ miles and has a popu- 
lation estimated at 12,000,000. The completion of the trans- 
Siberian railroad exercised a marked influence on the settlement 
of the country. During the 33 years prior to 1892, when the 
building of the railroad began to get under way, the colonists 
in Siberia did not exceed 600,000; in the ten years that the road 
was under construction another half million people were added 
to this territory, and since 1900 from six to ten million people 
have been added to the regions along the railroads. The effect 
on farming has been particularly marked. In_1894, for example, 


°B. Baievsky, Siberia, Its Resources and Possibilities, Trade Promotion 
Series, No. 28, p. 2. 
*Tbid., p. 52. 
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shipments of butter were only 7 long tons and 1913 they were 
81,000 tons. 

The effect of this railroad on the development of mining and 
lumbering has been less marked than on agriculture, largely 
because there is very little foreign demand for the products 
of Siberian mines and forests, and because of the heavy expense 
of transporting the products. The trans-Siberian railroad is 
mainly a trunk line extending from European Russia to the 
Pacific, and althotigh some feeder lines have been built, the 
greater part of Siberia has no contact with the railroad, except 
by means of a long and expensive land haul. Thus, “this in- 
adequacy of Siberian railroads is reflected in the fact that many 
important towns, even in rich regions in western Siberia—as 
the Altai region, the Steppes, and the Minusinsk region—are 
hundreds of miles distant from the railroad.”* The extension 
of new lines is confronted with about the same difficulties which 
troubled railroad builders in the western part of the United 
States, namely, the absence of paying traffic, and it will thus be 
necessary to operate new lines at a loss. Much of the future 
- railroad building must be in advance of settlement, as was the 
case with the United States. 

Wagon roads of some description exist in many parts of the 
country. The total length is estimated at 90,000 miles, of which 
«bout 2,400 are improved. In addition, the country contains 
about 4,000 miles of pack trails. The mud of spring and fall, 
frozen ruts in winter, and numerous lakes and streams offer 
considerable obstructions to land transportation, but notwith- 
standing these handicaps many of the roads are described as 
“passable.” 

In a previous paragraph of this chapter we referred to the 
interior waterways of Asia. At present, the rivers of Siberia are 
in the natural state—obstructed by shallows, bars, and rapids, 
and often jammed with floating timber. There is a serious dis- 
advantage in the fact that the three great streams of the 
north flow into the Arctic, and navigation at the mouth is open 
only three months of the year; but transportation on the lower 


"Ibid., p. 53. 
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courses can take place for a longer period—on the Ob, for ex- 
ample, from 165 to 200 days, and on the Yenisei from 153 to 203 
days. But “the potential importance of these rivers for trans- 
portation is very great, if one considers the large number of 
tributaries of the several systems, closely approaching each 
other, which are well distributed over Siberia and which form 
a net of waterways that readily lends itself to interconnection 
and improvement.” ® The total length of the Siberian rivers is 
estimated at 81,000 miles. About 40 per cent of this mileage is 
fit for rafting, and about 30 per cent for navigation. 

As with other parts of the world, the mineral resources of 
Siberia are known only in a superficial way. Coal deposits are 
said to amount to 400,000,000,000 metric tons. If this figure is 
anywhere near the truth, Siberia contains about one-fourth the 
coal of Asia, and about one-half as much as Europe, and less 
than one-tenth the amount of North America. The resource is 
fairly well distributed for future industrial purposes. The most 
important deposits are in Sakhalin Island, Kirghiz Steppes, the 
Minusinsk basin, the Irkutsk basin, and the Kuznetzk basin. 
The Sakhalin deposits are considered superior to all others on 
the Pacific. 

There has been little or no prospecting for petroleum and the 
extent of this resource is unknown. Only small quantities are 
known to exist in western Siberia, but the resources of Sakhalin 
are considerable, estimated at from two to three billion barrels. 
A similar statement with regard to surveys applies to iron. In 
the present state of industry, and in the absence of adequate 
means of transportation, there has been no need for surveys. As 
far as the resources are known, Siberia contains only small quan- 
tities of iron ore, although certain known deposits contain a con- 
siderable proportion of high-grade ore. At least this much is 
known about Siberian minerals, namely, that they exist in great 
variety. All the common metals are present, and in addition 
gold, silver, platinum, iridium, and osmium, but it will be many 
years before the actual extent of the mineral reserves is known. 

The forest resources are among the most important assets of 

% 


* Ibid., p. 56. 
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the country. The stand includes pine, larch, Siberian fir, spruce, 
cedar, birch, aspen, ash, maple, and elm. Siberian forests “do 
not represent unbroken tracts. Instead, they are intersected by 
innumerable streams whose valleys consist of marshes or 
meadows, with here and there a forest stand. The forests gen- 
erally follow not the river valleys but the watersheds, because 
the soil is not so wet; but even their vast marshes or large ex- 
panses denuded by fires intervere, especially in the northern 
part of western Siberia. The best stands are found on southern 
slopes protected from the Arctic winds.” ? Various experts who 
have tried their hand at estimating the extent of this vast re- 
source have placed the forest area at from 800,000,000 acres to 
more than 2,700,000,000 acres. Whatever the extent, we can 
make this statement with certainty, namely, that a large part of 
this area cannot be tapped for many years. The most available 
areas are in western Siberia, where timber can be sent to market 
over the Ob and Yenisei, and in the Far East where the Amur 
serves as the chief prospective channel of trade. 

Siberia is still an important source of furs, but trapping is 
becoming a vanishing industry. It has been claimed that with 
the application of intensive methods the animals are being ex- 
terminated more rapidly than they are multiplying. Squirrel, 
sable, hare, ermine, bear, marten, and fox are some of the more 
important varieties. 

The fisheries hold out the promise of expanding enterprise. 
Even where this resource has been partly exhausted there are 
opportunities for restoring the resource. The leading fish are 
salmon, herring, and cod. Lobsters and crabs of “extraordinary 
size” are found along the Siberian coast of the Japan Sea. The 
waters produce also oyster, shrimp, trepang, and to some extent 
fur seals, sea beavers, and whales. 


CHINA 


In a previous chapter we have given some idea of certain re- 
sources of China. We may now study the development of the 
country as a unit. 


® Siberia, Trade Promotion Series, No. 36, p. 23. 
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Until about 60 years ago China was practically closed to the 
outside world. One of the significant features in her foreign rela- 
tions since 1850 has been the effort of European nations to gain 
an entrance to Chinese territory for the purpose of trade. In, 
1793, the British government sent a mission to China and ob- 
tained permission to carry on trade at Canton, subject to Chi- 
nese restrictions. At the close of the Opium War (1840-1842), 
Great Britain secured further trade concessions. Canton, Amoy, 
Foochow, Ningpo, and Shanghai were opened as treaty ports. 
Foreigners were permitted to reside in these places and to carry 
on trade, and Hongkong was ceded to Great Britain. During 
the second war (1856-1860), in which France participated, China 
yielded further commercial privileges. The country granted the 
right of residence to ambassadors; Kowloon, opposite Hongkong, 
was ceded to Great Britain, and Tientsin was opened as a treaty 
port. More ports were opened after the Tientsin massacre in 
1870. Antiforeign sentiment has often resulted in clashes be- 
tween China and foreign powers, the inevitable outcome of 
which has been further concessions. As an outcome of the 
Japanese war (1894-1895) China was compelled to recognize the 
independence of Korea, to give up Formosa, and to open more 
ports. In 1897 Germany seized Kiaochow. Meanwhile, Russia 
forced China to lease Port Arthur. The Boxer War (1900) was a 
desperate effort to put a stop to the growing demands of 
foreigners. 

The internal political troubles of China during the last quar- 
ter century were partly the result of hostility to the conservative 
policy of the old régime, and were partly due to restlessness 
growing out of foreign aggressions. No doubt, military leaders 
in the home country have often been inspired by selfish motives 
and this has been a cause of trouble. 

Although the factory system has begun to make progress in 
a few industries, this system plays an insignificant part in the 
industrial life of China. Most of the work of providing the peo- 
ple with food, clothing, and housing is done by hand methods. 
The limited railway mileage of the country signifies that a vast 
amount of physical labor falls on the shoulders of human heings 
in transporting goods. Recent revolutions have proved a serious 
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setback to industry. One of the first requisites for industrial 
progress is a peaceful and a stable government. Much of the 
capital which is to develop resources and expand industries must 
be obtained from the outside, for the reason that domestic sav- 
ings accumulate very slowly, due to the present poverty and 
industrial inefficiency of the majority of the people. And a re- 
quirement of foreign investment is stable conditions. Before any 
considerable development can take place China must be supplied 
with practically alf‘the facilities for trade—commercial banking 
and means of storing, insuring, and transporting goods. In addi- 
tion, merchants and manufacturers must be freed from some of 
the burdens of taxation. Meanwhile, the introduction of a mod- 
ern industrial system encounters the opposition of certain old 
institutions, such as the resistance of trade and craft guilds to 
innovations. But of much more importance there is needed a 
“change upon the part of the Chinese public toward the institu- 
tion known as ‘face’ which discourages young men of education 
from engaging in pursuits involving manual labor or from ac- 
cepting positions of a subordinate character; in other words, 
the recognition by society that a young man may start at the 
bottom of the ladder and work up without entailing loss of 
eraces’* 2° 

The people of China make their living mainly from the field, 
Farms are small and the system of cultivation crude. The coun- 
try produces large quantities of wheat, rice, soybeans, tea, silk, 
millet, peanuts, grain sorghums, cotton, sesame, sugar, and to- 
bacco. Because the population is large, most of the food products 
must be consumed at home. Silk is the principal export, but 
China ships abroad a considerable variety of goods including raw 
cotton, cotton piece goods, pongees, soybeans, bean cake, fresh 
eggs, albumen and yolk, tea, bean oil, and peanut oil. Exports 
also include carpets, rugs, embroideries, porcelain, firecrackers, 
furniture of rattan, reeds and sea grass, hair nets, mattings, 
paper, straw braid, and many other articles which are more or 
less characteristic of the enterprise of the country. 

The effect of the new artificial silk on Chinese industry and 


China, Trade Promotion Series, No. 38, p. 264. 
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trade in the natural product is a question for the future to decide. 
The trade in tea, in which China once possessed a monopoly, is 
now shared with other countries, notably with India and Ceylon. 
The impression prevails among many consumers that the Chinese 
product is inferior to that of India. Chinese tea is not grown by 
the plantation method, nor is it prepared for market by me- 
chanical methods, as is the case with the product from India 
and Ceylon. But Chinese authorities insist that the hand methods 
are a point in favor of the Chinese product. In China, “the tea 
leaves are-:picked by women and girls three or four times during 
the season. The leaves are withered in the sun after picking 
and then fired over charcoal fires. In the case of green teas the 
leaves are roasted almost immediately after they are picked, 
rolled into balls by hand to crack the veins and set the acids, 
and then dried quickly.” 11 The oolong teas require a more elabo- 
rate method of preparation. Occasionally, Chinese teas are 
scented with extraneous products such as the petals of the jas- 
mine or gardenia. But, as a rule, the high-grade teas are not 
treated in this way. Whatever happens to the foreign market, 
China possesses an immense home demand, for tea is a com- 
modity of universal consumption. 

China possesses a wide diversity of mineral resources, but in 
view of the enormous prospective needs her stores of coal, 
petroleum, and industrial metals are none too great. The coal 
resources have been estimated at from forty to fifty billion tons, 
and iron ore at 950,000,000 tons. Neither of these resources has 
been adequately surveyed and the country may contain much 
greater reserves. China possesses also considerable supphes of 
petroleum, but as yet very little has been done to develop the 
industry. The known supplies of copper are far below future 
needs, and this is true also of lead and zine. On the other hand, 
the country possesses large supplies of tungsten and molybdenum, 
and at times is one of the largest exporters of the former metal. 
The mines contain, also, tin, mercury, and manganese, but the 
reserves are not large in view of future requirements. 


™ Tbid., p. 242. 5 
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Japan, like China, was practically closed to the outside world 
until recent years. On a former page we have referred to 
the early treaties by which the’ United States and Great Britain 
were admitted to trade with the country. The provisions of 
these treaties were extended in 1858, and during the next 
twenty years Japan entered treaty arrangements with eighteen 
nations. e 

Japan had already developed certain industrial arts to a 
high degree before contact was established with foreign coun- 
tries. This was the case with pottery, lacquer ware, metalwork, 
clotssonné, wood and ivory carving, and the production of 
paper, textile fabrics, and embroidery. The industrial habits 
were already developed and it required no great effort for 
the workers to adjust themselves to factory methods. In recent 
years Japan has made rapid progress in the introduction of 
machine and power methods, although many of the old crafts 
remain and workers still produce the characteristic products, 
following the arts and methods which have come down by 
tradition. In 1924 about 1,700,000 employees were employed 
in the manufacturing enterprises of Japan. Such enterprises 
include the manufacture of the textiles—silk, cotton, and wool 
—iron and steel, machinery, foodstuffs, and chemicals. 

The population of Japan has grown rapidly in the last fifty 
years, and is still increasing at a rather rapid rate. From 
about 34,000,000 in 1878 the numbers have become 59,000,000, 
for Japan proper, in 1925. About half this population lives in 
the cities of over 5,000. Japan is far in advance of the other 
eastern countries in interest in education. Elementary-school 
training is compulsory. Over 9,000,000 students were in the 
elementary schools in 1923-1924; over 180,000 students were 
in the technical schools; and about 52,000 students were at- 
tending the colleges and universities. 

To make provision for the growing population, with respect 
to both food supply and occupation, is one of the important 
problems of Japan. The country is already a large importer 
of foodstuffs, with the immediate prospect of being forced more 
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and more to resort to the import trade for additional sup- 
plies. The land available for cultivation is relatively small— 
only about 16 per cent of the total area—which for Japan 
proper amounts to 147,000 square miles. Intensive methods of 
cultivation are necessary, but there is a limit to the appli- 
cation of this system. One proposed solution to the question 
of food supply is the intensive colonization of Hokkaido, one 
of the northern islands of the Japanese group. But even this 
measure will offer only temporary relief. Rice is the most im- 
portant cereal crop, but Japan produces some wheat, barley, 
and rye. Tea and tobacco are among the products of agricul- 
ture, and the production of silk is an important enterprise 
both from the point of view of domestic needs and the export 
trade. In fact, silk is the largest single export of the country. 
Japan is inadequately supplied with coal and iron. Chosen 
and China supply considerable quantities of iron ore, and in 
addition, Japan imports iron and steel in the form of bars, rods, 
plate, and sheets. Copper is one of the most important re- 
sources. The country produces from 60,000 to 70,000 tons a 
year. But, on the other hand, Japan is an importer of lead 
and zinc. Japan produces gold, silver, graphite, sulphur, and 
small quantities of petroleum. With the further development 
of her manufactures this country will depend more largely on 
the outside world for textile fibers, except silk; for industrial 
metals, except perhaps copper; and for fuel; and the great 
problem will be to find a means of payment for the imports. 


QUESTIONS 


1, Why is Asia, which contains some of the oldest populated areas in 
the world, industrially backward? 

2. Why are railroads not built more rapidly in the densely populated 
areas of China? 

3. What traits of character in the Turks make for slow economic 
progress? 

4, Explain how the land system of Turkey has held back develop- 
ment. 

5. State the leading industries of Persia. Why has this country lost 
its ancient position as an enterprising nation? 
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6. What are the leading resources of Siberia? Estimate the future of 
this country with respect to (a) agriculture, (b) forest industries, 
(c) manufacturing. What are the chief industrial needs of this region? 

7. Give the principal features in the development of China in the last 
70 years. 

8. Give an estimate of the industrial future of the country. 

9. Why has the modern industrial system been introduced more rap- 
idly in Japan than in China? 
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CHAPTER XXXII 
THE ECONOMIC PROSPECT: SUMMARY AND CONCLUSION 


By way of review, several features of the present world eco- 
nomic organization attract attention. In the first place, indus- 
trial progress, as this term is understood in the western world, 
is of recent origin. The beginnings of the movement which 
converted the United States and the western countries of 
Europe into industrial nations dated from about the middle 
of the eighteenth century. But more than one hundred years 
elapsed before this movement acquired momentum, which 
brought these nations to the state in which they exist today. 
In fact, we can designate the year 1880 as the approximate 
date of beginning of the latest phase of the new industrial era. 

This is most obvious in the case of the United States. From 
1880 to 1920 the output of mineral products in this country in- 
creased about nineteenfold, of iron nearly tenfold, of copper 
about sixteenfold, of coal nearly tenfold, and of petroleum nearly 
fortyfold. More than one hundred years were required to bring 
the industrial nations to a stage of development in which they 
could make rapid progress. This signifies that this period was 
required to accumulate the industrial capital, to organize indus- 
trial forces, to build up the economic organization, to develop 
the industrial skill and to train the workers. Once these condi- 
tions had been satisfied, progress was extremely rapid. This 
signifies that the draft upon mineral resources during the last 
fifty years has been enormous. In this brief period the nations 
have consumed more coal, iron, copper, and petroleum than in 
many preceding centuries. Herein is the fear concerning the 
exhaustion of resources and the reason for the appearance of 
the conservation question. 

It is obvious from what has been said in former chapters that 


this economic progress has been very unequally distributed over 
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the world. Factory systems of production exist chiefly in a few 
nations in western Europe and in the United States. Here and 
there, this method of manufacture has been introduced in other 
regions, but it exists only on an insignificant scale compared 
with the magnitude in the regions just mentioned. The indus- 
trialized sections are now the centers from which flow the capital 
and enterprise which are reeonstructing the world on the new 
industrial model. Here the surplus capital originates, and here 
are the trained mén—bankers, merchants, manufacturers, and 
technical experts—who understand the modern industrial arts 
and who supply the energy and the knowledge for the introduc- 
tion of this type of enterprise into other parts of the world. At 
this point we do not attempt to express approval or disapproval 
of the spread of the industrial system; we merely indicate what 
is taking place 

Another economic feature which is now understood from the 
discussion in former pages is that nature has not distributed her 
resources evenly over the world. This is particularly the case 
with the nonreproducible materials such as coal, iron, petroleum, 
copper, lead, and zinc, and it is much more the case with some 
of the rarer metals. Political boundaries were no part of nature’s 
scheme, with the result that some present nations are poorly 
supplied with industrial minerals, while others possess ample 
supplies. The shortages of the nations must be made good by 
trade, and in many instances industrial combinations which 
cross several national borders are the only means of obtaining 
a satisfactory industrial organization, as with the agreements 
and cartels in various European countries. Differences in re- 
sources are of course a prime case for trade, but in recent years 
they have become the motive for international combinations. 
Climatie and topographical conditions also create differences in 
products, but the nations are much more adequately supplied 
with field resources than with those from the mines. Great dif- 
ferences exist, however, in the products of the various climatic 
zones. Tropical products are required by every nation, and in 
many instances an extensive trade organization has been built 
up to assure the consuming regions of adequate supplies. 

Many of the original natural differences in field products have 
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been equalized by the transfer of products from one area to 
another. Many of the great raw materials of commerce are now 
grown outside their original habitats, as with tobacco, corn, 
coffee, cacao, and rubber, to name only ‘a few products. The 
migrations of peoples have been great factors in distributing 
the production of valuable field industries, and the conscious 
efforts of governments and of capitalistic investors have con- 
tributed to the same end. Not infrequently a transplanted indus- 
try prospers to a greater extent in its new home than in the old, 
as with rubber and coffee. 

A most significant feature of recent world economic develop- 
ment has been the great increase in foreign investments. This 
enterprise is a great force in opening new resources, and in 
developing trade with many of the poorer parts of the world. 
Such investments are used to build railroads, improve ports 
and harbors, open mines, develop plantations; to finance manu- 
facturing and commercial enterprises; and to develop trade 
facilities of every description. Foreign investments are a cause 
of commercial development for the reason that they open new 
regions and supply commodities for trade. The investment often 
takes the form of exports of machinery, tools, railway materials, 
and merchandise. And, on the other hand, the returns on the 
investments are often made in the commodities which the bor- 
rowing country is able to produce. Thus, such investment stimu- 
lates both the export and the import trade of the lending country. 


EASTWARD THE STAR OF EMPIRE 


Whatever direction the migration of peoples may have taken, 
the star of economic empire is moving to the East and to the 
South. The region of highest economic development is in the 
United States. Here the manufacturing industries have been 
more extensively developed than elsewhere in the world, and 
here, also, the economic organization is better codrdinated than 
in any other industrial nation. Wealth accumulates more rapidly. 
The output per man and per machine is greater, and the standard 
of living is on a higher level. Western Europe ranks gnext in 
the attainments of industrial progress; but the intensity of in- 
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dustrialization shades off, towards eastern Europe. The industrial 
areas in the western world are the main sources from which the 
new industrial energy is distributed to the East and South. 
The older, and the more backward, regions are being gradually 
transformed by this flow of liquid capital; of machinery and 
tools of every description; of personal skill of those who direct 
industry; and of facilities for the development of mine, factory, 
and trade. Whether for better or worse, both the economic sys- 
tems and the political institutions of the western countries are 
penetrating into many parts of the world. 


THE CLASH OF STANDARDS 


There may be some truth in the statement that “East is East 
and West is West and never the twain shall meet.” But if this 
quotation describes mental attitudes it must be added that these 
mental attitudes are not immutable. Even in those parts of the 
world where institutions seem to have solidified under the dead- 
ening influence of custom and tradition, change is beginning 
to take place. Moreover, there is probably a great deal more 
similarity among the peoples of the East and West than super- 
ficial observers are willing to admit. Mental states are not im- 
mutable. They are changing. The “modernizing” of Turkey, the 
penetration of western ideas into China and India, the stimula- 
tion to gainful effort of even the black men of Africa are sufficient 
indications that all parts of the world have something in com- 
mon, namely, the desire to improve material conditions. And it 
is not unlikely that the ancient systems of philosophy and re- 
ligion which have been mainly responsible for holding people 
to fixed standards of life will be thrown into confusion by the 
intrusion of the new industrial ideas, just as the western world, 
since the rise of industrialism, seems to have lost its philosophy, 
if not its capacity for philosophizing. 

As with everything else in life, the clash of standards is a 
passing phenomenon. The paramount good is social improvement 
in which all classes may participate. This ideal is making its 
way around the world. Nations and people may differ in methods, 
but not in the economic goal to which efforts are directed. 


630 ECONOMIC RESOURCES AND INDUSTRIES 


ECONOMIC PROGRESS 


What is the goal to which these efforts are directed? In other 
words, What is economic progress? If one seeks fixed, immutable 
standards with which to test progress the search will be in vain. 
To say that it means “development,” vr “evolution,” or “‘achieve- 
ment” means nothing, because one raises the question: What is 
the measure of development? What are its qualities and dimen- 
sions? 


[The] test of progress is found in the judgment of the people, as well 
as in changes in material things. In the last resort the people of the 
times decide what constitutes their progress and there is no other court 
in which the case may be tried. The thinkers of another century may 
pass quite a different judgment, as we know full well from the opinions 
we hold of the civilizations of the past. Judgments are ephemeral. With 
the passages of centuries will come more facts and relations and different 
methods of reasoning about them. But no liberal person will venture to 
say that the judgment of any people, in any time, is immutable and 
final.* 


Purely from an economic point of view, the people who have 
come in contact with the modern economic system place value on 
a great variety and abundance of commodities and services. 
In fact, this is one of the tests by which they measure welfare. 
What they desire is an increase in all forms of wealth with the 
greater satisfaction which flows from this condition. Wide diffu- 
sion of social well-being, more physical comforts, less grueling 
labor, more certainty of livelihood, and greater participation 
in the fruits of invention and discovery are the goals which 
industrial people set for themselves. They regard the achievement 
of these goals as economic progress. Wherever the modern eco- 
nomic system has touched a people they take up with these tests 
and standards. Thus, one of the first steps of a backward people, 
when they establish contact with the new industrial system, is to 
give encouragement to education, and this includes not only 
the so-called cultural studies, but instruction in the trades and 
vocations. They try to develop the ideas of thrift and saving. 


ot Lippincott, Economic Development of the United States, 2nd ed., 
p. 744. 
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They study more effective systems of production, and they adopt 
governmental policies to foster and encourage industrial expan- 
sion. 

On the purely mechanical side, there is no question that prog- 
ress has taken place. One means for rendering living more easy 
and comfortable is the improvement of tools, machines, and 
equipment of every description. On this score no one can gainsay 
the fact that economic progress has taken place. We may take 
an illustration from the development in the United States. The 
increasing use of power devices is one of the most significant 
features of our industrial growth. It indicates the substitution 
of some other energy than that of human muscles, and indicates 
a gain in the natural forces applied to industry. It signifies, also, 
a better application of power than would be possible with un- 
aided human labor. Thereby, both the sum total of industrial 
energy is increased and more effective use of power is obtained. 
The extent of this development in the United States is shown 
by the fact that the use of primary horse power employed in the 
manufacturing industries increased from 2,346,000 in 1860 to 
29,422,000 in 1920. 

And this does not tell the whole story of the application of 
power. In transportation both by rail and by water, in mining 
and quarrying, and in agriculture, power machines driven by 
steam, or by petroleum oils, and by electricity have added enor- 
mously to our capacity for production. In mines and quarries, 
for example, the aggregate horse power amounted in 1919 to 
6,723,000. In rail transportation in the United States in 1922 
there were over 68,500 locomotives with a total tractive power 
of more than 2,400,000,000 pounds. This represents an enormous 
gain over the transportation systems which employed men and 
animals as the means for carrying freight. Similar developments 
have taken place in the other industrial countries, but not to 
the same extent as in the United States. But the vast majority 
of the people of the world still labor by the hand system, un- 
aided by power devices, and in many cases the great burden of 
carrying freight is done in one way or another by man power. 
In time, it will become a part of their goal of progress to relieve 
themselves of these unnecessary burdens. 
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There can be no doubt, also, that increasing control over 
natural forces is one test of economic progress. If modern trans- 
portation systems had performed no other service than that 
of relieving the densely populated areas of the threat of famine, 
as with India, it would justify our test of progress. But it has 
done much more to contribute to the comfort and to the well- 
being of the people who are served by such instruments. 

Growing control over natural forces has been notable in agri- 
culture. In the more advanced countries, farmers have learned 
better methods of tilling the soil, better adaptation of crops to 
soil and climatic conditions, and they have learned to use better 
implements of production. Many of the farming operations are 
now performed by machinery; agricultural science has revealed 
methods of preventing, or at least of reducing, many of the losses 
due to weather and insects; agriculture has been greatly diversi- 
fied; many new crops have been introduced; products that were 
indigenous to a few parts of the world have been introduced into 
many regions; the development of systems of marketing, stor- 
age, and insurance have rendered this industry less precarious 
and more profitable than in former days. 

In addition, modern systems of production are often based on 
economies in the use of materials, the use of by-products, and 
the development of substitutes, which in some cases are better 
than the natural products, as in the case of aniline dyes. Diversi- 
fied production and consumption have added not only to the 
comfort of consumers, but to the certainty and regularity of 
labor. The various protective devices which have been built up 
by modern industrial society are other indications of our con- 
cept of economic progress—such, for example, as systems of in- 
surance, accounts in savings banks, and home builders’ associa- 
tions, to name only a few. One of the great problems of the future 
is to spread the benefits of these economic achievements to the 
less fortunate people. 


THE NONREPRODUCIBLE RESOURCES 


Whither will this economic progress lead? There are eertain 
ultimate limits beyond which economic growth cannot go—at 
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least as long as we are kept moderately within the limits of our 
present expectations of the future. These limitations refer partly 
to physical resources, and partly to the capacity of the human 
resource. Specialization and division of labor are among the 
ereat features of the present industrial system. In a large measure 
our economic progress has been made possible by the applica- 
tions of such systems. But there is a limit beyond which division 
of labor cannot be carried, namely, when it has been extended 
down to the elementary entre or occupations. When a job or 
an occupation has been split into these elementary parts the 
division of labor can be carried no further. In fact, the limit 
is reached before the task has been divided into elementary 
parts, due to the fact that in practice a business organization 
cannot codrdinate effectively a large number of simple tasks. 

In the case of natural resources, limitations are of another 
kind. We may divide natural raw materials into two capital 
classes: (a) those that are reproducible; and (b) the vanishing 
or wasting resources. The peoples of the future need have little 
concern about the former. The resources of field, forests, and 
waters can be reproduced. In fact, there are not only vast areas 
which may be brought under cultivation, but the productivity 
of present areas may be greatly increased. There are many pres- 
ent indications that this increase may be accomplished without 
the immediate intervention of the factors connected with the 
law of increasing cost. Moreover, contrary to the general run 
of statements, the land area of the world is not limited, if we 
mean by that statement the area which may be brought under 
cultivation. Great areas have been reclaimed by irrigation and 
by drainage, and still greater areas may be reclaimed by a better 
adjustment of the agricultural industries to natural conditions. 
To all intents and purposes, new knowledge as to methods of 
increasing the yield of crops produces the same result as an 
extension of land area—under the extensive system. 

All in all, the least of the worries concerning the future, is 
over the products of soil, forests, and waters—that is, the re- 
producible resources. But the real problem of the future is 
concerned with the wasting resources—coal, iron, lead, zinc, and 
petroleum, not to name them all. Here, too, the extent of limita- 
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tions on production will depend on the future contributions of 
human genius to the methods of discovering nature’s unrevealed 
stores and the methods of extraction which will make large-scale 
consumption possible. Exhaustion is a relative term, and one 
of the most important factors in this relation is the possibilities 
of science in making new discoverie$, and possibly new revela- 
tions. The scientist never contends that an achievement is im- 
possible, because science has nothing to do with prophecy. But 
we can say that if scientific discoveries can keep pace with the 
growing need for mineral materials we need have no fear of a 
shortage of the great minerals, or their prospective substitutes. 

In our estimate of future demands on resources, we often for- 
get that at present the draft upon the minerals is made by only 
a small percentage of the world’s population. It would not be 
far from the truth to say that about 20 per cent of the world’s 
people consume annually about 80 per cent of the present annual 
production of coal and iron, and even a smaller percentage of 
the world’s population are the consumers of the annual produc- 
tion of petroleum. The other portions of the world have not yet 
reached the stage where they can consume large quantities of 
iron, coal, and petroleum. If their consumption were on the same 
level as that of the industrial nations the draft upon nature’s 
reserves would be much greater than it is today, and exhaustion 
would occur in the near future. Possibly, in a hundred years, 
when the more backward countries have caught up with the 
advances of the industrial system, the problem of supply of 
industrial metals will become an alarming question. 

This applies more to iron than to any other metallic substance. 
Mechanical industry depends absolutely upon this metal, and 
at present there is no prospect of discovery of an adequate’sub- 
stitute. The condition is made more critical because of the fact 
that in many of its uses iron must be exposed to weathering 
processes which result in enormous annual losses. There is enough 
preventable waste of iron, but a very considerable portion of 
the waste cannot be prevented because of the nature of the 
use, as with much of the railway iron. The dependence of the 
industrial world on iron is shown by the fact that if makes 
possible our transportation systems, and our machine industry, 
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and it is also essential for our modern methods of construction. 
The future of power resources is far less critical than that of 
the industrial metals. It is true that the stores of mineral power 
substances are not unlimited. Petroleum is probably much nearer 
exhaustion than most people realize, and although the coal re- 
serves are large they are not abundant in view of future demands. 
Coal and petroleum, however, are not the only power resources. 
Many parts of the world contain great supplies of water power. 
It has been claimed’ that the energy contained in the undeveloped 
water-power resources of the United States is about equal to the 
energy contained in our annual output of coal. And there are 
even now promises of other sources of power than those con- 
tained in coal, petroleum, and waterfalls. But, in the last analysis, 
power must be used in connection with devices constructed with 
iron and copper. The supply of these metals, therefore, which 
are the materials for dynamos, motors, and other machinery, 
contains the key to the future of industrial progress. 

Thus, in conclusion, we may raise the question whether the 
industrial age is merely a passing phenomenon. Epochs, or eras, 
are not necessarily measured in decades. Sometimes several cen- 
turies are required for a movement to run its course; sometimes 
even a longer period. But historical epochs have come and gone. 
Each has been characterized by certain outstanding features, as 
our own is characterized by the extensive use of machines, by 
power devices, by specialization and division of labor. But prog- 
ress based upon these things has its limits and these are deter- 
mined first by the available sources of materials upon which the 
system can be built, and by the genius of inventors and dis- 
coverers in circumventing possible exhaustion of necessary mate- 
rials. An enormous burden rests upon the shoulders of all that 
class that is known by the more specific titles of inventors, dis- 
coverers, engineers, entrepreneurs. Our salvation rests as much 
with them as with the materials which nature still has stored 
beneath the surface. 


636 ECONOMIC RESOURCES AND INDUSTRIES 


REVIEW QUESTIONS 


1. Give the leading resources and the development (including agricul- 
ture and manufactures) of the following countries: 


(a) Great Britain (¢) Balkan States 

(b) France (f) Germany 

(c) Switzerland (g) Belgium and Holland 

(d) Italy (h) Norway, Sweden, Denmark 
2. Do the same for the Asiatic countries: 

(a) India (c) Malay Archipelago 

(6) Malay States (d) Japan 


3. Do the same for Australia and New Zealand. 

4. Give the chief resources and exports of the countries of the north 
of Africa. 

5. Do the same for the South African Union. 

6. State and explain the leading factors in the industrial development 
of Great Britain. Does the history of Great Britain show that abundant 
and varied local resources are necessary for growth of manufactures and 
commerce? Give proof pro or con. 

7. What raw materials does Britain import chiefly at the present 
time? From what sources does she import them chiefly? 

8. To what extent are the resources of Britain (mineral and field and 
forest) adequate to her present needs? 

9. Explain how the following have promoted the growth of British 
industries: 

(a) Shipping facilities (merchant marine) 

(b) Widespread financial connection (banking facilities) 
(c) Mercantile organization 

(d) Foreign investments of British capital 

(e) Colonial possessions 


10. What evidence is there that colonial possessions are one of the 
largest factors in the supremacy of British foreign trade? 

11. What has been the tendency of British foreign commercial policy 
during the last hundred years? 

12. State some of the peculiarities of specialization in British indus- 
tries. Are her industries integrated like those of the United States? 
Why? 

13. What are the leading exports of Great Britain? 

14. What advantages does Britain possess for manufactures? How 
many of these advantages will persist? Will any disappear in time? 
Will this affect her manufacturing position? 

15. Give the chief industries and resources of Scotland, Wales, Ireland. 
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16. Within what countries are the world’s chief supplies of: 


(a) Coal 
(bo) Iron 
(c) Petroleum 


(d) Copper 


17. What advantages does France possess for industrial development ? 
How do you account for her development in the past? 

18. Do French products compete in the foreign trade with those of 
other countries? Why or why not? What effect does this situation have 
on her manufacturing development and on her foreign trade? 

19. What are the chief products of French agriculture? Describe the 
land system of France and explain what effect it has on the agricultural 
development of the country. 

20. What are the world’s chief sources of vegetable oils? 

21. How is olive oil prepared for the market? What are some of the 
chief by-products of the industry and what are they used for? 

22. Account for the industrial backwardness of: 

(a) Spain 
(6) Italy 
(c) Balkan States 


23. How is cork harvested and prepared for the market? What are 
the world’s chief sources of cork? 

24. State and discuss the following with regard to European agricul- 
ture: (a) chief crops and where they are grown; (b) the land systems 
of the various countries, noting the differences; (c) general features of 
their agricultural methods with a contrast with the United States. 

25. In what countries of Europe is the factory system most devel- 
oped? In what countries the least development? Where does» the 
domestic system prevail? Account for these differences. 

26. What conditions are necessary for the industrial development of 
Asiatic Russia?’ Estimate the possibilities for industrial development in 
this region. 

27. Describe the chief industries of the Iran Plateau. What is the 
economic basis for these industries? 

28. Give the essential facts about the manufacture and marketing of 
Oriental rugs. 

29. Estimate the possibilities of the industrial development of China 
in the near future, giving the basis for this estimate. 

30. What are the following products and where are they obtained? 


(a) Tussur silk (g) Pepper (1) Jade 
(b) Chinchona (h) Nutmeg (m) Teak 
(c) Copra (i) Alfa (espart) (n) Cloves 
(d) Jute (j) Cinnamon (0) Mohair 
(e) Pulse (Kk) Mustard (p) Bamboo 


(f) Opium 
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31. Estimate the possibilities for industrial development in India giv- 
ing the economic basis of the estimate. 

32. Do the same for Australia and, New Zealand. 

33. What countries will be the future great gzanaries of the world? 

34, What are the chief textile fibers, and whence do they come? 

35. What commodities do the North African countries, including 
Egypt, supply to the commerce of the world? 

36. What countries are at present the chief producers of the following: 


(a) Iron and steel 


(b) Cotton and woolen 


(e) Cutlery 
(f) Wines 


goods (g) Olive oil 

(c) Linens (h) Leather 
(d) Silk (1) Timber 

37. What parts of the world supply the following: 
(a) Wool (k) Teak 
(6) Cotton (1) Rice 
(c) Dates (m) Ivory 
(d) Cork (n) Gold 
(e) Diamonds (o) Sponges 
(f) Coffee (p) Ostrich feathers 
(g) Tea (q) Platinum 
(h) Spices (r) Tin 
(1) Rubber (s) Oil seeds 
(7) Jute 

38. What products do the following names suggest: 
Wilton Valenciennes 
Sheffield Oporto 
Doulton Jerez 
Worcester Leghorn 
Manchester Almadén 
Lancaster Zante 
Nottingham Malaga 
Billingsgate Bilbao 
Dogger: Bank Delft 
Limoges Smyrna 
Lyons Cashmere 
Le Creuzot Kimberley 
Straits.Settlements The Rand 
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of, 60 

European, 56, 124 

in copper industry, 183 

in foreign trade, 59 

in France, 573 


Concessions, 79 

Confucianism, effect of, 31 

Confucius, 31 

Conservation, coal, 136ff. 
petroleum, 163 

Control of sugar, in Cuba, 366 

Controlled commodities, 48 

Cook, Captain James, 538 

Codperation, in Denmark, 259, 341 

Codperative societies, In France, 574 
in Germany, 565 
in Russia, 604 

Copaiba, 440 

Copper, American control of, 183 
combinations in, 56 
discovery of, in America, 172 
distribution of uses of, 175 
diversified uses of, 173 
effect on exploration, 173 ® 
foreign control of resources of, 183 
foreign investments in, 177 
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Copper (continued) 
history of, in the United States, 
171, 179 
importance of, 173 
international trade in, 181 
Katanga resources of, 80 
physical properties of, 175 
related to electrical progress, 182 
resources of, 171-192 
uses of compounds of, 174 
world production ar countries, 178 
world resources of, 1 
Copra, 323 
foreign trade in, 405 
See also Coconut Oil. 
Cork, 462, 581, 596 
Corn, a New World product, 288 
by-products of, 293 
international trade in, 293 
kinds of, 289 
production by countries, 291 
utility of, 278, 289, 292 
world production, 273 
Cornwall, tin resources of, 203 
Cotton, character of Egyptian, 385 
control of, 384 
Egyptian, 544 
importance of, 379 
international trade in, 387 
Peruvian, 386 
produced in Nigeria, 541 
production by countries, 383 
production in various regions, 384 
Cotton fabrics, trade in, 388 
Cotton gin, 381 
Cotton seed, produced in Egypt, 403 
produced in India, 403 
Cotton seed oil, 323, 402 
Cotton spindles, world capacity, 389 
Cotton trade, British, difficulties of, 
389 
Cowper, E. H., inventions of, 108 
Credit conditions, effect on com- 
merce, 10 
Crompton, Samuel, 525 
Cuba, foreign investments in, 68 
iron ore production, 113 
iron ore reserves, 120 
sugar problem, 366 
sugar production, 365 
tobacco in, 443 
Currants, production of, 310 
Custom, changes in, 38 
effect on industry, 28 
in America, 37 
in India, 29 
relation to development, 28 
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Cutch, 459, 470 

Czechoslovakia, 
134 

industries discussed, 591 


coal produced in, 


Dairy business, discussed, 342 

in China, 324 
Danish Bacon Company, 341 
Darbey, Abraham, inventions of, 108 
Dates, 306, 310, 549, 581, 614 
Dawes Plan, 567 
De Beers consolidated mines, 230, 


Debts. See Foreign Investments 
Defense of rubber, Brazilian plans, 
418 
Denmark, codperation in, 259, 341 
export of pork products, 327 
growth of livestock industry in, 341 
industries discussed, 593 
livestock production in, 340 
meat trade in, 340 
Diamonds, discovered in 
Africa, 541 
history of, in Brazil, 507 
Lichtenburg field, 230 
output of South Africa, 230 
qualities of, 227 
superstitions concerning, 227 
world sources of, 227 
Division of labor, discussed, 88 
Dollar Diplomacy, 505 
Donetz coal field, 602 
Dortmund-Emden canal, 555 
Draft animals, discussed, 342 
Drake, E. L., discovery of petroleum, 
151 
Drugs, 322, 488, 440 
Dutch East Indies, 589 
Dye trust, 562 
Dyewoods, sources of, 470 


South 


East India Company, 547, 549 
Ebony, 462 
Economic 
84-102 
Economic penetration, 48, 561 
Economic progress, discussed, 630 
Ecuador, cacao production in, 357 


organization, discussed, 


Education, agricultural, in China, 
260 
agricultural, in various countries, 
258 
in China, 31 
in Germany, 564 
in India, 29 


in Japan, 623 
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Education (continued) 
in Latin America, 258, 501 
in Russia, 33 
Eggs, foreign trade in, 342 
produced in China, 324 
Egypt, agricultural products, 544 
commerce of, 545 
conditions in, 34 
cotton production in, 383, 545 
cotton seed production in, 403 
dates produced in, 310 
government of, 545 
irrigation in, 544 
mineral products of, 545 
population of, 543 
resources of, 543 
Electric generation, economies of, 182 
Electrical development, relation to 
copper, 174 
Electrical industries, 184, 560 
Electrical inventions, development 
of, 174 
flectrical manufactures, value of in 
the United Kingdom, 92 
Electrical progress, 181 
Elephant, 343 
Emeralds, Colombian output, 507 
resources, 230 
Emery, 612 
England, as lending nation, 12 
early uses of coal, 130 
effect of immigration, 39 
textiles, 6 
See also United Kingdom. 
Equalization fee, 55 
Erbium, 210 
Eri silkworm, 394 
Essen, 559 
Essential oils, 413 
Esthonia, 599 
Europe, American investments in, 
71 
coal produced in, 134 
commerce of, 14 
consumption of petroleum in, 162 
corn produced in, 291 
early iron works in, 106 
effect. of political boundaries on, 
585 
forest resources of, 453 
iron ore reserves of, 118, 117 
meat trade of, 331 
petroleum output of, 156 
vegetable oil industry in, 407 
Exploration, effect of copper on, 173 
effect of gold on, 216 
effect of spices on, 434 
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Export duties, use of, 46 
Export tax, discussed, 55 


Factory production, value of, in va- 
rious countries, 13 
Factory system, world localization 
Onl) 
Famines, 23 
Farfning, India, 30 
Farms, size of, in Europe, 262 
See Agriculture. 
Federated Malay States, 549 
Fibers, various kinds, 377 
Figs, 307, 308, 309, 582, 614 
Fiji Islands, 548 
Filberts, where produced, 311 
Finance, related to commerce, 6 
relation to resources, 65 
world centers of, 12 
See Banking and Foreign Invest- 
ments. 
Fisheries, British, 524 
of Canada, 492 
of France, 572 
of Spain, 595 
of Siberia, 619 
Flax, as textile fiber, 380 
See Linen. 
Foodstuffs, various demand of, 272 
wastes in consumption of, 282 
Foreign concessions, 79 
Foreign investments, American and 
British compared, 75 
benefits of, 64 
control of, 77 
effects of, 81 
growth of, 64 
in Canada, 70, 492 
in Chiie nitrates, 245 
in copper, 177 
in Europe, 68, 71 
in Latin America, 73, 503 
in means of communication, 66 
in petroleum, 159 
in rubber, 64, 423 
need of, 63 
of France, 583 
of Germany, 561 
political questions involved, 505 
relation to development of re- 
sources, 63-83 
uses of, 65 
various countries, 64, 72 
See Investments. 
Foreign trade, combinationg in, 59 
in coffee, 350 
in copra, 405 
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Foreign trade (continued) 
in SE 387 
in , 342 
in ent products, 327f. 
in rubber, 430 
in silk, 395 
im sugar, 372 
a tea, 353 
n wool, 391 
of Australia, 539 
of Canada, 493 
of Egypt, 545 
of Latin America, 808 
of the United States, 489 
of United Kingdom, 529 
See also Commerce. 
Forest land, extent of state owner- 
ship of, 449 
Forest policy, of Sweden, 454 
of United States, 468 
Forest resources, 448-472 
by continents, 451 
cork, 462 
of Africa, 462 
of Australia, 461 
of Canada, 469 
of Central America, 465 
of France, 572 
of Mexico, 466 
of Philippines, 460 
of Siberia, 456, 619 
of South America, 463 
of Southern Asia, 457 
of Spain, 594 
of Tunis, 581 
of Turkey, 611 
of United States, 667 
Forests, wastes in lumbering, 451, 468 
See Timber. 
France, agricultural education in, 259 
agriculture in, 574 
as a money market, 77 
coal produced in, 134 
coal resources of, 139, 573 
colonial policy of, 570 
colonies of, 17, 580 
cooperative societies in, 574 
exports of manufactures, 5 
fisheries in, 572 
foreign investments of, 583 
immigration into, 571 
introduction of beet sugar into, 363 
iron ore production of, 113 
iron ore reserves of, 120 
manufactures of, 572 
meat trade of, 329 
mineral resources of, 573 
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France (continued) 
olive production in, 307 
population of, 570 
production of iron and steel in, 123 
resources of, 570-584 
silk industry in, 577 
size of farms in, 262 
systems of transportation in, 579 
- textile industries in, 578 
timber resources of, 572 
urban population of, 571 
wealth of, 16 
wheat production in, 277 
Franco-Prussian War, 554 
French Sudan, 17 
Frijol, 301 
Fruits, 299-322 
imports into United States, 306 
of Mediterranean countries, 306 
trade in, 317 
Fur farming, Canada, 492 
Furs, 619 
Fustic, 470 


Gablonz ware, 591 

Gallnuts, 549 

Gambier, 550 

Garbanzos, 301 

Garnet, 233 

Gas, for illumination introduced, 151] 

Gebel Awlia Dam, 544 

Geneva, economic conference at, 61 

German silver, 200 

Germanium, 210 

Germany, agriculture in, 565 
canals of, 555 
coal produced in, 134 
coal reserves of, 139 
cooperative societies in, 565 
dye trust in, 562 
education in, 564 
electrical industries in, 560 
emigration from, 554 
exports of manufactures from, 5 
foreign investments in, 71, 561 
import of mineral oils, 557 
industrial organization in, 562 
industrial policy of, 557 
introduction of beet sugar into, 363 
iron ore production of, 1138 
iron ore reserves of, ries 120 
late industrial start of, 553 
lead and zinc in, 556 
lead production in, 186 
livestock industry of, 566 
manufactures of, 558 
merchant marine of, 56) 
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Germany (continued) 
mineral resources of, 55+ff. 
navigable rivers in, 554 
oats produced in, 294 
population of, 564 
potash production in, 249 
potato production in, 319 
power in use, 559 
production of iron and steel in, 123 
production of meat in, 327 
railroads of, 558 
resources and industries of, 553- 
569 
rye produced in, 295 
size of farms in, 262 
tariff policy of, 564 
technical education in, 94 
textile industries in, 560 
timber supply in, 554 
trade unions in, 564 
varied manufactures of, 95 
wealth of, 16 
wheat production in, 277 
Gezira irrigation works, 542 
Ghee, produced in India, 323 
Ginger, 436 
Glass mnaking, 239 
Gold, ancient sources of, 216 
as standard of value, 213 
bounties on production, 220 
discovery in Australia, 537 
discovery in Peru, 217 
discovery in South Africa, 541 
distribution of uses, 219 
historical output of, 213 
importance of, 214 
in union of South Africa, 218 
properties of, 214 
resources of Canada, 491 
stocks of, in various countries, 220 
use as bank reserves, 213 
world production of, 218 
world resources of, 213-234 
Government, relation to industry, 44 
Government aid, to agriculture in 
South Africa, 339 
Government control of surplus, dis- 
cussed, 52ff. 
Grapes, in Latin America, 302 
Graphite, 252, 583 
Great Britain, colonies of, 17 
commonwealths of, 17 
tonnage of, 9 
See United Kingdom. 
Great Lakes, commerce of, 8 
Greece, currants produced in, 310 
olive production in, 307 
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Guano deposits, 250 

Guayale rubber, character of, 422 
Guinea, 548 

‘Gum tragacanth, 440 
Gutta-percha, uses of, 417, 428 


Hargreaves, James, 525 

Hawaii, sugar produced in, 367 

Health, as factor in development, 25 

Helium, production of, 167 

Hemp, production of, 396 

Henequen, 377 

High speed tools, 110 

Hoang Ho, importance of, 7 

Holland, exports of manufactures, 5 
resources and industries of, 589 

Hongkong, as trade center, 141 

Horses, 343 

Hot blast, invented, 108 

Human hair, trade in, 392 

Human resources, 22-43 

Hungary, 598 


Illiteracy, in India, 31 
Illuminating materials, 150 
Immigration, effect of, 39 

into Australia, 539 

into England, 39 

into France, 571 

into Italy, 587 

into Latin America, 40, 497, 502 

into Union of South Africa, 34, 36, 

40 

into United Kingdom, 517 

into the United States, 39, 480 
Immunities, effect on economic con- 

ditions, 26 

Implements, early character of, 105 
Import duties. See Tariff. 
Imports into Europe, 98 
India, cereals of, 314 

character of people of, 28 

coal produced in, 134 

consumption of meat in, 323 

copra exported from, 405 

cotton production in, 383 

cotton seed production in, 403 

diamond production. in, 228 

early British trade in, 547 

effect on religion, 323 

famines in, 23 

foodstuffs in, 315 

foreign capital in, 546 

government of, 547 

iron ore production in, 1% 

jute produced in, 397 

land system in, 30 
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India (continued) 
linseed produced in, 408 
livestock in, 546 
manufactures of, 546 
mineral resources of, 546 
oil seeds, 411, 546 
peanuts produced in, 404 
petroleum output of, 157 
population of, 546 
precious stones of, 546 
railroads of, 547 
religions of, 29 
rice in, 283, 546 ef 
sesame oil, produced in, 410 
size of farms in, 263 
sugar produced in, 368 
tea produced in, 351 
timbers of, 457 
wheat production of, 272, 277, 546 
Indium, 210 
Industrial evaluation, results of, 20 
Industrial fibers, 376-399 
Industrial organization, in Germany, 
562 
Industrial policy United 
States, 478 
Industrial Revolution, 516, 524 
Industrial specialization, discussed, 
Soff. 

Industry, relation to resources, 4 
Institutions, effect on economic de- 
velopment, 44-62 ; 

Interallied war debts, 567 
Interdependence, extent of, 8, 19 
International banking, 10 
International commission of agricul- 
ture, report of, 269 
International Geological Congress, 
report of, 120 
International interdependence, 
lated to organization, 88 
International Rail Makers’ Associa- 
tion, 562 
Invention, effect on development, 96 
Investments, by certain countries, 12 
foreign, in iron ore reserves, 124 
in petroleum resources, 159 
related to industry and commerce, 
11 
See also Foreign Investments. 
Todine, 506 
Iquitos, rubber port, 420 
Trak, 548 
Tridium, 225 
Tron, early methods of producing, 105 
improvements in mining, 107 
properties of, 110 


in the 
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Tron (continued) 
resources of Great Britain, 522 
value of deposits, 111 
world distribution of, 113 
world resources of, 105-126 

Tron and steel, alloys of, 110 
Bessemer process, 109 
combinations in, 56 

* conditions in Europe, 5380 
control of, 48 
development of the industry, 121 
European combinations in, 124 
foreign trade in, 123 
future of European industry, 118 
inventions as aid to, 108 
manufactures of Germany, 95 
open hearth production, 109 
value of, in United Kingdom, 92 
value of manufacture in the United 

States, 91 

world production, 123 

Tron ore, character of ores, 116 
competitive conditions, 114 
European trade in, 556 
foreign control of resources, 124 
reserves of the Far East, 121 
reserves of various countries, 113ff. 
Spanish resources, 594 
Swedish resources, 597 
world production by countries, 113 

Trrigation, 542, 544 

Italy, agriculture in, 589 
colonies of, 588 
emigration from, 587 
industries of, 587 
mineral resources of, 589 
olive oil production of, 307, 309 
population of, 587 
poultry products of, 342 
silk industry in, 588 
wealth of, 16 
wheat production, 277 

Ivory, 5438, 582 

Ivory Coast, 17 

Ivory nuts, 464 

Ixtle, 377 


Jade, 232 
Japan, agriculture in, 624 
coal produced in, 134 
copper production of, 178 
education in, 623 
factory system introduced into, 607 
foreign investments of, 72 
interest in foreign iron ore re- 
serves, 125 
manufactures of, 623 
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Japan (continued) 
mineral resources of, 624 
opened to trade, 607 
population of, 623 
resources of, 623 
rice production of, 285 
silk production of, 393 
wealth of, 16 

Java, sugar ‘produced i in, 368 

Jetalong, production, 

Johannesburg, 541 

Jujubes, 313 

Jute, English manufacture of, 6 
production of, 397 


Kartels. See Cartels. 

Katanga copper, resources, 177, 
Kaurigum, 461 

Kay, John, 526 

Key materials, 20 

Kiel canal, 6, 555 

Kimberly, diamond output, 230 
Klondike gold field, 216 

Kola nuts, 440, 542 

Krupp works, 559 
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Lac, how produced, 458 

Laissez- faire, operation of, 44 

Lake Superior, copper resources of, 
172 


iron ore deposits, 116 
Land system, in India, 30 
in Turkey, 609 
in United States, 263 
in various countries, 261 
Landolphia or vine rubber, 427 
Latin America, composition of popu- 
lation of, 501 
education, 501 
foreign investments in, 503 
foreign trade of, 508 
history of, 498 
ideals of, 496 
immigrants in, 497 
immigration into, 502 
independence in, 496 
manufactures in, 510 
population, 500 
resources, 505 
transportation in, 510 
See also South America. 
Latin Americans, character of, 496 
Latvia, 599 
Lavender, oil of, 413 
Law, in India, 32 
related to economic development, 
28 
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Lead, early history of, 172 
German resources, 556 
ey of, in the United States, 
es 
physical praperties of, 184 
resources in Australia, 537 
resources of, 171-192 
uses of, 184 
uses of compounds of, 185 
world production of, by countries. 
186 
world resources of, 186 
Lemons, 311 
License systems, 48 
Licorice root, 440, 549 
Liebig, Justus von, 248 
Lime, production of, 240 
Limes, 311 
Linen, where produced, 395 
Linseed oil, where produced, 408 
uses of, 409 
Livestock, 323-345 
by-products, 322 
Livestock industry, in Australia, 337 
in Denmark, 340 
in Germany, 566 
in Great Britain, 524 
in India, 546 
in New Zealand, 336 
in South America, 333f. 
in the United States, 325 
in Union of South Africa, 339 
Llama, 348, 392 
Logwood, 470 
Lorraine, resources of, 556 
Lumber, manufactures in the United 
States, 91 
Lumbering, wastes in, 451, 468 
Luxemburg, iron ore reserves, 120 


Machine industry, character of mod- 
ern, 106 

relation to the industrial age, 106 

Machinery, as aid in development, 
106 

manufactured in Germany, 95 

McNary-Haugen bill, 48, 52 

Madagascar, 17, 253, 582 

Mahogany, 464 

Maize. See Corn. 

Malacea, 550 

Malaya, copra exported, 405 

investments in, 64 

rubber in, 49 

rubber plantations in, 422% 

tin resources of, 204 

tungsten in, 196 
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Manaos, rubber port, 420 
Manganese, Brazilian output, 507 
use in iron and steel industry, 110 
world resources of, 201 
Manila hemp, 396 
Manioe, 302, 583 
Manufactures, advantages 
United Kingdom, 515 
classes of, in the United States, 90 
cotton, 388 ’ 
diversified demands of, 89 
in Australia, 540 
in Belgium, 591 
in China, 620 
in France, 572, 576 
in Germany, 558 
in India, 546 
in Japan, 623 
in Latin America, 510 
in Switzerland, 592 
in the United States, 487 
in Turkey, 612 
in United Kingdom, 527 
of chief nations, 5 
per cent exported by leading na- 
tions, 5 
related to supply of raw materials, 
6 


of, in 


ey 


relation to resources, 20 
value of, in United Kingdom, 92 
value of, in the United States, 91 
value of, in various countries, 13 
world centers of, 12 
world export of, 5 
Margarine, 323, 400, 408, 590, 594 
Margegraf, A., introduces beet sugar, 
363 


Market, extent of the American, 480 
Meat, consumption prohibited, 323 
export countries, 325 
See also Pork. 
Meat trade in Denmark, 340 
Mechanical development, centers of, 
13 
Mechanical improvements, relation 
to resources, 23 
Medicine, primitive conditions, 439 
Meerschaum, in Turkey, 612 
Mercury, resources of, 210 
use in medicine, 4389 
Mesopotamia, 159, 548 
Mexico, copper production, 178 

foreign concessions in, 79 

Guayule rubber, 422 

history of, 499 

investments in, 73, 504 

lead production, 186 


Mexico (continued) 
petroleum output, 157 
timber resources, 466 
vegetable products, 301 

Miea, 583 

Migrations, effect of, 40 


* Milk, in India, 323 


Millet, where produced, 297 
Mineral resources, distribution of, 4 
of China, 622 

of Turkey, 611 

Mines and quarries, products of, in 
the United Kingdom, 92 
Missouri, lead production, 185 
Molybdenum, discussed, 110 
resources of, 198 

uses of 195 

Morocco, 17, 310, 580, 582 

Mowra oil, 400 

Murdoch, William, introduces coal 
gas, 131 

Mustard seed oil, 400 


National wealth, of various coun- 
tries, 16 

Nationalization of coal resources, 144 
Natural conditions, how modified, 23 
modified by man, 24 

Natural gas, production of, 167 
resources, 150-170 

Neilson, James, inventions of, 108 
Netherlands, tonnage of, 9 

New World, contributions of, 288 
New Zealand, livestock industry in, 


resources of, 536 
wool exports, 391 
wool production in, 390 
Newcomen steam engine, 130 
Nickel, 20, 199, 490 
as alloy, 110 
Nigeria, 542 
Nile, 7, 544 
Ningpo varnish, 410 
Nitrates, control of, 48 
manufacture from atmospheric ni- 
trogen, 246 
North German Union, 554 
Norway, 9, 596 
Nutmeg, 436 
Nuts, produced 
countries, 311 


in Mediterranean 


Oats, world production of, 294 
Ocean cables, 11 

Oceania, commerce of, 14 

Oil of petit-grain, 302 
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Oil seeds, Indian production of, 315 
trade in, 411 

Olive oil, 309, 323 

Olives, legends concerning, 307 
production of, 307ff. 

Oolong teas, 622 

Opal, 232 

Opium, history of, 442 
sources of, 442, 614 

Opium war, 620 

Oranges, 302, 311, 313 

Organization, defined, 85 
relation of domestic to foreign, 97 

Oriental rugs, 612, 614 

Osmium, 225 


Palestine, 549 

Palladium, 225 

Palm Oil, 411, 412 

Panama Canal, commerce through, 7 
significance of, 7 

Panama hats, 378, 465 

Para, rubber port, 420 

Parara pine, 463 

Peanuts, 315, 404, 405 

Pearls, 231 

Penang, 550 

Pepper, 435 

Perfume oils, 411 

Perfumery, materials for, 413 

Perkin, Sir W. H., 560 

Persia, dates produced, 310 
industries of, 614 
petroleum output, 157 

Persimmons, 313 

Peru, character of cotton, 386 
cotton production, 383 
guano deposits, 250 
petroleum output, 157 
resources of, 506 
rubber shipments, 417 
sugar produced in, 367 

Petroleum, causes of overproduc- 

tion, 165 

consumed in Europe, 162 
early history, 149, 150 
estimated reserves of, 158 
foreign control of, 159 
foreign investments in, 67 
future of resources, 153, 168 
importance of, 152 
improvements in refining, 151 
in Mesopotamia, 548 
in South America, 507 
international investments in, 160 
international struggle for, 159 
oil shales, 169 
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Petroleum (continued) 

problems of the industry, 163 

production of Europe, 157 

regions in the United States, 161 

resources of, 150-170 

synthetic substitutes for, 163 

transportation of, 155 

uses of, 149f. 

wastes in industry, 163 

world distribution of resources, 158 

world production of, by countries, 
157 

Philippine Islands, rice in, 285 
tobacco in, 44 

Philippines, forest resources of, 460 

Phosphate rock, 249 

Pimento, 437 

Pineapples, 306, 378 

Pipe line, transporting petroleum, 

155 


Pistachios, where produced, 311 
Pita, 377 
Plantain, 302, 314 
Plant life, conditions of, 3 
Plantation rubber, future of, in 
Brazil, 420 
Platinum, coinage of, 213 
Colombian output, 506 
discovered in Colombia, 224 
resources of, 213-234 
Poland, 134, 556, 598 
Poppy seed oil, 400, 410, 442 
Population, character of, in India, 29 
character of, in industrial nations, 
3Y/ 
character of, in South America, 35 
moral qualities of, 28 
of Andes, 26 
of Canada, 492 
of Czechoslovakia, 591 
of Denmark, 594 
of Egypt, 543 
of France, 570 
of Germany, 564 
of India, 546 
of Italy, 587 
of Japan, 623 
of Latin America, 500 
of Siberia, 615 
of the United States, 479 
of Turkey, 609 
of Union of South Africa, 34, 541 
of United Kingdom, 527 
relation to economic development, 
22 
relation to industrial progress, 23 
relation to resources, 4 
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Pork, production in the United 
States, 325 
world trade in, 327 
Porto Rico, sugar in, 368 
Port Said, 141 
Portugal, cork in, 462 
industries discussed, 594 
Portuguese explorations, 538 
Potash, world resources of, 247 
uses of, 248 
Potatoes, discussed, 318 
history of, 319 
production by countries, 319 
superstitions concerning, 300 
Poultry, in China, 324 
Poultry business, discussed, 342 
Power, development of, 127 
economic significance of, 127, 129 
employed in the United States, 128 
importance of, 194 
Power devices, improvements in, 182 
Precious stones, 225ff. 
superstitions concerning, 226 
Preferential tariffs, 45 
Progress, discussed, 627 
general conditions, 22 
related to environment, 27 
Pulque, 377 


Quarry products, 235-254 

Quebracho, 464 

Quinine, history of, 441 
sources of production, 441 


Race, character of black, 26 
immunities of, 26 
in relation to economic qualities, 


Raiffeisen system, 565 
Railroads, foreign investments in, 68 
in Africa, 543 
in Asia, 608 
in Australia, 539 
in Canada, 492 
in China, 33 
in France, 579 
in Germany, 558 
in India, 547 
in Latin America, 512 
in Russia, 34, 601 
mileage in various countries, 9, 
66, 264 
relation to econornic development, 


social effects of, 41 
Rape-seed oil, 410 
Raphia, 378 
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Raw materials, control of, 47 
trade in, 5, 98 
Rayon, 578, 588 
Religion, effect on industry, 29 
Reparations Commission, 567 
Resources, affected by foreign invest- 
ments, 63 
affected’ by scientific discoveries, 
24 


affected by transportation, 24 

agricultural. See chapters on agri- 
cultural products 

aluminum ores, 208 

antimony, 196 

bismuth, 210 

building stones, 240 

Cadmium, 198 

character of the human, 25 

coal, 127-149 

coal, in Germany, 555 

coal, in the world, 137 

Cobalt, 199 

control of, 47 

copper, 171-192 

demands of diversified industries, 
193 

development affected by combina- 
tions, 60 

development affected by organiza- 
tion, 86 

diamond, 227 

emerald, 230, 231 

foreign investments in, 67 

forests of world, 448-472 

future of, 631ff. 

gold, 213-234 

human resources, 22-43 

iron, 105-126 

lead, 171-192 

manganese, 201 

mercury, 210 

minor industrial metals, 193-212 

molybdenum, 198 

moral qualities as resources, 28 

needs for diversity, 89 

nickel, 199 

non-metallic, 238 

of Asia, 607-627 

of Australia, 536 

of Brazil, 507 

of British Empire, 534-552 

of Canada, 490 

of Chile, 506 

of Colombia, 506 

of Egypt, 543 

of France, 570-584 

of Germany, 552-569 
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Resources (continued) 

of India, 546 

of Japan, 623 

of Latin America, 495-514 

of Peru, 506 

of Russia, 600 

of Siberia, 615 

of the United States, 476 

of Union of South Africa, 541 

of United Kingdom, 515-533 

css and natural gas, 150- 
170 

phosphate rock, 249 

physical qualities of man, 27 

platinum, 213-234 

potash, 247 

precious metals, 213-234 

quarry products, 2385-254 

related to colonial development, 16 

related to development of power, 
194 

related to industry, 4 

relation to industrial development, 


rubber in Brazil, 419 
silver, 213-234 

sodium nitrate, 244 
stimulating environment, 27 
sugar of the world, 361-375 
sulphur, 251 

tin, 203 

tungsten, 195 

unequal distribution of, 3 
vanadium, 198 

zinc, 171-192 


INDEX 


Rubber (continued) 
control of, 48, 424 
cost of production of, 426, 427 
. depression in Brazil, 418 
early shipments from Amazonia, 


extent of Brazilian resource, 419 
history of, 416 
imports by leading countries, 430 
imports into the United States, 
430 
in Africa, 427 
in near East, 422 
international trade, 430 
investments in, 64, 67 
kinds of, 417 
methods of collection, 419 
plantation in Brazil, 420 
plantation vs. wild rubber, 418 
produced in Latin America, 417 
production of, 49 
Stevenson Act, 49 
types of, in Brazil, 419 
valorization in Brazil, 418 
value of, in the United States, 91 
value of manufactures in England, 
92 

vulcanized, 252 
world production, 423 

Rubies, 231 

Rug making, discussed, 614 

Ruhr, coal resources in, 555 

Russia, agriculture in, 603 
coal produced in, 134 
coal resources of, 602 


Rhine, importance of, 7 
Rhodium, 225 _ 
Rice, distribution of production of, 


cooperative societies in, 604 
cotton production of, 383 
education in, 33 


2 
history of, 283 
in China, 273 
Indian production of, 546 
introduced into United States, 283 
regions of cultivation of, 283 
uses of, 286 


emigrants to South America, 36 

expansion of, 601 

history of, 600 

industrial policy of, 600, 604 

iron ore reserves of, 113, 120, 602 

linseed produced in, 408 
manganese resources of, 202 


mineral resources of, 603 
oats produced in, 294 
petroleum output of, 157 
petroleum resources of, 158 
population of, 33 


Risk, agencies to reduce, 11 
Rivers, importance of, 7 

of Asia, 608 
Roumania, 157, 277, 599 
Rubber, 416-431 


area planted to, 427 

beginning of plantation industry, 
423 

capital in, 423 

cause of development, 417 

Central American production of, 
421 


potato production of, 319 
railroads in, 34, 601 
resources of, 600 

rye produced in, 295 

social conditions in, 33 ® 
Soviet regine in, 604 

wealth of, 16 


INDEX 


Russia (continued) 
wheat production of, 277 
Rye, regions of production, 295 
where consumed, 273 


Saar, coal produced, 134 
coal resources, 555 
Sago, 548 
Salt, 242 
Sand, 239 
Sandalwood, 413, 458 
Sapphires, 231 
Sault Ste. Marie eanal, 
of, 8 
Savery, Thomas, 130 
Science, relation to industry, 23 
Senna, 543 
Sesame oil, 400, 410 
Shanghai, as trade center, 141 
conditions in, 38 
Sheep, in Australia, 390 
in New Zealand, 390 
See Livestock. 
Sherman Silver act, 222 
Siberia, fisheries in, 619 
forest resources of, 456, 619 
fur bearing animals, 619 
mineral resources of, 618 
population of, 615 
resources of, 556, 615 
transportation in, 617 
Silk, foreign trade in, 395 
future of, 394 
history of, 392 
in China, 621 
in Italy, 588 
introduced into Japan, 393 
produced in France, 577 
See also Rayon. 
Silk worm, introduced into Europe, 
393 
Silliman, Benjamin, contributions to 
petroleum industry, 151 
Silver, bimetallism in the United 
States, 22 
in Australia, 537 
legislation concerning the United 
States, 222 
ratios of, 223 
value in terms of gold, 223 
world production, 224 
world resources, 213-234 
Singapore, as trade center, 141 
population of, 550 
rubber exports, 428 
Sisal, 377 
Smithfield market, 333 


importance 
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Smyrna, industry of, 309 
Social conditions, affected by means 
of communication, 41 
Africa, 34 
China, 31, 324, 621 
India, 29, 315 
Latin America, 501 
people of Far East, 551 
Russia, 33 
Turkey, 38, 609 
United Kingdom, 528 
Sodium nitrates, Chile, 505 
production in Chile, 244 
uses of, 246 
Soil, composition of, 266 
processes of soil making, 265 
Seats ned crops, 257 
Solder, 
SHee ee ae produced, 297 
South America, agricultural educa- 
tion in, 258 
American investments in, 72 
cause of tardy growth of, 495 
character of people of, 28, 35 
coffee presueds in, 350 
commerce of, 
forest Bear oe 463 
immigration to, 36 
livestock in, 335 
railroads in, 67 
resources of, 299-322 
social ideals in, 36 
vegetable products of, 301 
yerba maté production In, 357 
See also Latin America. 
Soviet regime in Russia, 604 
Soy bean, Chinese production of, 
313, 403 
used in Chinese cookery, 403 
Spain, colonial system, 495, 499 
industries discussed, 594 
iron ore deposits, 594 
lead production, 186 
olive oil production, 309 
Specialization in industry, discussed, 
89. 


Speed tools, materials for, 195 
Spices, 432-447 
ancient trade in, 433 
encouragement to exploration, 434 
history of, 4382 
sources of supply, 434 
Stainless steel, introduced, 110 
Standard of living in various parts 
of world, 13 
Standards, national and racial dis- 
cussed, 629 
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Steam engine, various inventions of, 
130 

Steel, consumption of, by industries, 
107 


See Iron and Steel. 
Stellite, manufacture of, 195 
Stevenson Act, discussed, 49, 424 
Stock raising, in Australia, 390 
Straits Settlements, 550 
Sudan, 542 
Suez canal, importance of, 8 
Sugar, 361-375 
foreign investments in, 68 
foreign trade in, 372 
history of, 361 
imports into the United States, 
373 
introduced into America, 363, 364 
manufacture of, 374 
production by countries, 367, 369 
tariff on, 364 
various sources of, 361 
See also Beet Sugar. 
Sugar beets, in Germany, 566 
Sulphur, resources of, 251 
Sulphuric acid, importance of, 252 
Sumatra, tobacco production, 444 
Surplus, control of, 47 
Sweden, forest policy of, 454 
forest resources of, 454 
industries discussed, 597 
iron ore production of, 113 
iron ore reserves of, 120 
Swine, in Italy, 323 
production in the United States, 
325 
Swiss watches, 593 
Switzerland, industries discussed, 591 
Synthetic dyes, 560 
Synthetic perfumery, 412 


Tamarind, 302 
Tanganyika Territory, 542 
Tangerines, 
Tariff policy, Switzerland, 593 
Tariffs, discussed, 45 
in relation to agriculture, 269 
Indian policy, 546 
on exports, 46 
on raw materials, 46 
on sugar, 364 
policy of Latin America, 510 
policy of the United States, 481 
preferential, 45 
purposes of, 46 
use of, in Germany, 564 


INDEX 


Tea, Chinese production, 622 
foreign trade in, 353 
kinds of, 351 
qualities of, 352 
regions of production, 351 
world resources of, 346-360 
Teak, 457 
Technigal education, in Europe, 94 
Telegraph, social effects of, 41 
Textile fibers, 376-399 
Textile industries, in Europe, 530 
in France, 578 
in Germany, 560 
Textile inventions, 525 
Textiles, manufactured in Germany, 
95 


produced in India, 546 
value of, in the United Kingdom, 
92 
value of manufacture in the 
United States, 91 
Thorium, uses of, 131 
Tibet, wool production in, 392 
Timber, supply of, 448 
world resources by continents, 451 
See Forest Resources. 
Timber resources, in Germany, 554 
Tin, Bolivian output, 506 
early use of, 171 
future of, 206 
international trade in, 205 
uses of, 203 
world resources of, 203 
world production of, 205 
Tin ware, inventions in, 204 
Tobacco, character of Turkish, 445 
consumption prohibited, 443 
history of, 442 
in Cuba, 443 
manufactures in the United States, 


91 
Philippine production of, 444 
Sumatra production of, 444 
trust control of, 446 
Turkish production of, 444, 610 
Tonka beans, 464 
Tonnage, of world, 8 
Tools, early character of, 105 
Topaz, 232 
Trade, promotion of by nations, 11 
value of world trade, 14 
See Commerce and Foreign Trade. 
Transportation, effect on agriculture 
of, 263 
in Asia, 608 ® 
in China, 32 
relation to commerce, 7 


INDEX 


Trans-Siberian Railroad, 617 
Transvaal, gold production in, 218 
Trusts, character of American, 58 
See Combinations. 
Tung oil, 409 
Tungsten, control of, 48 
discussed, 20, 110 ‘ 
output of, 195 
uses of, 195 
Tunis, 17, 580 
Turkey, character of government of, 
613 
character of people of, 609 
figs produced, in, 309 
forest resources of, 611 
manufactures of, 612 
mineral resources of, 611 
olive production in, 307 
opium production in, 442 
population of, 609 
production of wool in, 391 
social conditions in, 38 
tobacco production in, 444, 610 
uses of poppy seed oil in, 442 
Turkish Petroleum Company, 548 
Tussah silk, 394 
Type metal, 185, 196 


Union of South Africa, conditions 
* in, 34 
diamond production, 229, 540 
early settlement of, 540 
foreign investments in, 67 
gold production, 218, 540 
government of, 541 
immigrants in, 40 
livestock industry, 339 
mineral resources, 541 
population, 541 
railroads in, 67 
relations to Great Britain, 17 
wool exports, 391 
United Kingdom, agricultural edu- 
cation in, 259 
agriculture in, 524 
beginning of railway building, 526 
coal produced in, 134 
coal trade of, 141 
colonial power of, 521 
commercial organization of, 519 
development of trade of, 519 
Dominions commerce of, 532 
early immigration to, 517 
early mineral resources of, 517 
fisheries in, 524 
foreign investments of, 69 
foreign trade of, 529 
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United Kingdom (continued) 
future as to coal, 138 
industrial advantages of, 515 
Industrial Revolution in, 516, 525 
investments in Latin America, 75, 

504 

iron ore production of, 113 
iron: ore reserves of, 120 
land policy of, 262 


~ livestock in, 524 


manufacture of, 527 

meat trade in, 331 

population of, 527 

production of iron and steel, 123 

resources, 515-533 

resources of coal and iron of, 522 

tariff practice of, 45 

timber in, 524 

transportation system of, 518 

value of manufactures of, 13, 92 

wealth of, 16 

wheat production of, 277 

See also England, Great Britain. 

United States, agricultural education 

in, 258 

agriculture in, 483 

aluminum production in, 210 

as lending nation, 12 

beet sugar in, 363 

character of population of, 37 

coal produced in, 134 

coal resources of, 139 

coal trade of, 142 

consumption of steel by industries, 
107 

copper production of, 178 

corn produced in, 291 

cotton production of, 383 

development of petroleum re- 
sources of, 160 

exports of manufactures of, 5 

extent of market in, 480 

foreign investments of, 68 

foreign resources of, 467 

foreign trade of, 489 

immigration into, 480 

importation of sugar into, 373 

industrial policy in, 478 

investments in Canada, 70 

investments in Europe, 68 

investments in Latin America, 504 

iron ore production of, 113 

lead production of, 186 

livestock production of, 325 

manganese resources of, 202 

manufactures in, 487 

oats produced in, 294 
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United States (continued) 
petroleum output, 157 
population of, 479 
potato production of, 319 
power employed in, 128 
production of iron and steel, 123 
resources of, 476 
rice produced in, 285 
tonnage of, 9 
value of manufactures Ol las OL 
wealth of, 16 
wheat production of, 277 


Valorization of coffee, operation of, 
2, 


Vanadium, 20, 110, 198, 506 

Vanilla, 301, 548, 582 

Vegetable ivory, 464 

Vegetable oils, 315, 323, 407, 400- 

415 

Vegetable tallow, 460 

Vegetables, 299-322 
causes of regional differences, 300 
trade in, 317 

Venezuela, foreign concessions in, 79 
petroleum output, 156 

Vicuna, wool of, 392 


Watches, 593 
Watt, James, 526 
Watt’s steam engine, 130 
Wealth, distribution of, in world, 14 
growth of, in the United States, 
477 
growth of, in world, 15 
per capita, In varoius countries, 16 
relation to population, 30 
world distribution of, 15 
Webb Act, discussed, 59 
Welsbach burner, invented, 131 
Whale oil, 150 
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Wheat, adaptability, 274 
classifications, 275 
future of, 281 
history of, 274 
Indian production, 546 
international ‘trade in, 278 
introduced into America, 274 
production by countries, "7 
seasons throughout the world, 275 
uses of, 280 
world production, 273 
yield, 275 
See also Foodstuffs. 

White lead, uses of, 185 

Whitney, Eli, 381, 525 

Wickham, Sir Henry, rubber enter- 

prise of, 423 
Wine, produced in Mediterranean 
countries, 310 

Wine-making, by-products of, 311 

Wintergreen, 413 

Wireless, 11 

Women, position of, in China, 38 
position of, in Turkey, 38 

Wood pulp, 453 

Wool, international trade in, 391 
produced i in Australia, 390 
regions of production, 389 

Wyatt, John, 525 


Yerba maté, production of, 358 
Yokohama, as trade center, 141 
Yucatan, Chile production, 428 


Zine, commerce in, 6 
early history of, 172 
German resources, 556 
resources of, 171-192 
uses of, 188 
world production of, 188 
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